So You Wanna Build a Straw Bale House? 

(Perspectives from the classroom)

 

Instructor: Shawn Hayter 306-478-2742 (home office), (cell) 306-478-7077

www.greenplanethomes.ca
Hx.: pioneers used it in the States (Nebraska),

TeePee Creek, Alberta – built a straw bale church, it is at least 60 yrs old - no cracking on the blding, no shifting, however some important details, used in straw bale construction today, were missed and they currently have a terrible mouse problem!
Interest in straw bale (or alternative bldng with high insulation factors), has become of great interest. Straw bale can also be very attractive. Is easier for people w/o a construction background. (However, a lot of “conventional” bldg technology is used. Need some understanding of how bldg envelope design theory works. Is NOT cheaper. (2/3 of cost is going to be labour - so it depends on who is doing the work on it.) 

- Harvest Homes in Guelph

- Green Planet Homes (Saskatchewan) bld pkg of panels & finish houses (foundation is already finished). 

NOTE: the stucco has to have above zero temperatures all day & night to “cure”, otherwise the water in it will freeze in sub-zero temps & crack.

- Jason Whitfield

Windows: are the biggest obstacle to insulation - you will lose heat - R factor of 4. Decide how big they will be, use them for passive solar heat.

Straw Bales: 

1. Thermal mass of straw bales retains heat & keeps temperatures constant

2. Stone (thermal wall) can collect heat during the day & slow release heat during the night.

3. Straw materials: Durham Wheat (preferable) longer pieces of straw, Rye (preferable) is a little bit like flax (the stock is waxier & more resilient (doesn’t get pulverized by the combine). Barley or oats is shorter stock & the bales will break open easier. However they are good for stuffing. Flax is hard on your hands - you can cut yourself - flax is also very wiry & may not have the best insulation factor as Durham Wheat. Grass straw works too - but would be more expensive if it‘s hay. Bales need to be below 15% moisture. 

4. R-factor calculations: R40 (1 sq ft of wall to drop 1 degree when there is a one degree difference in temp between outside & inside. (R20 is where the insulation is, but is R6 at stud - depends on the framing) CMHC info on website - gives R values on straw bale houses. R35 - R50 - conservatively can say is it‘s at least R30) 

5. End-of-Life: at the end-of-life of a straw bale house, it is an extremely low-cost disposal, the bulk of it is compostable.

6. Combustability: testing data on fire resistance - is much superior resistance to a conventional house. Compacted straw is dense (lacks surface area & is covered in cement), & oxygen deprived. 5/8th inch 20 minute fire-rating, whereas the straw bale bldg has a 2 hour combustibility factor.

7. Strength of wall - 5X for load (collapse outward or inward vertically), 2X for racking (collapse along the horizontal).

8. Rot - need to ensure the bales are dry going in and that there is a design to keep the bales dry once they are installed. (Straw can have a moisture of 20% before it starts to rot. It would be hay bale moisture reader - READ THE BALE MOISTURE before installing.)

7. Size: 18 X 36

8. Foundation:

9. Stacking: like bricks

10. Framing: 

11. Mice: too dry for them to survive, and during the building process, they will flee. Has heard of mice in the bldg & mice in the ceiling. If the detailing is done correctly, they will not be able to access the bales & they will not survive if they are trapped in the walls during construction.

Document discussion:

Bale: should be from the same baler so the dimensions are consistent. (get a bunch at 36, a bunch at 24, and a few at 40 - which saves retying bales by hand if there are spots where your regular bales are too long or too short.)

- Discussion on bales: dimensions vary depending on the baler, their density will vary depending on the weather & those types of factors. 

NOTE: 3 string bales are bigger - and will have to be accommodated - all the testing on bales done in Canada is done on 2 string bales.

String: natural (sizzle string NOTE: natural - not as strong, mice will chew it, the bales will not be as compact), or polypropylene twine (stronger, more compacted bales).

- look for golden coloured bales, newly harvested

- when looking into the bales, get into the stack & look at those under the top layer - look for tight bales, look for consistency in quality & colour & string tightness. The twine should be evenly tight, the twine should only lift about 3 inches. Lift the bales, they should be of consistent weight. Heavier bales are likely damp inside.

- price of bales will vary - $2 to $5 (depends on the season)

-there is probably a vendor of bales who will deliver if one runs out of bales (look through North Darling or Paul Belanger).

Vapour barrier: the cement will wick moisture up from the soil it is sitting on, and that will in turn wick into cellulose fibre (wood or straw), so there needs to be a plastic vapour barrier between your cement base and your bale (or wood) wall.

Types of construction

1 - Traditional timber frame

- framed post & beam 

- engineered timbers with artistic brackets - can be very beautiful

- thermal bridging on a conventional wall (where the stud is every 6 to 24 inches) conduct the warmth out of the house): every stud will have an R value of 6 (plus the stucco covering & the inside gyprock). Studs in a bale building are only every 8 feet (not every 24 inches), and also the deepness of the stud (18inches) increases the R factor (R14 every six feet - compared to R6 every 2 feet).

2 - Load bearing walls (almost always have walls compressed at some point in the construction process - this won’t add any strength to the walls, but it allows you to get all your top-plates to the same height - which is necessary to finish off the top & to attach the roof.)

- no framing posts holding up the building (is simply the straw & stucco - the strength of the walls comes from the stucco ¾ on inside & ¾ on the outside. Earth & plaster walls have twice the strength of post & beam (test done @ Queens University).

- sand aggregate mixed with cement & clay binder

- sand aggregate mixed with cement & lime binder

(packed sand has great strength, just needs a material to bind it.)

- HOWEVER - the risk is that there is a time between straw bale walls blt & the stuccoing, when the rain could damage a large section of wall (tarps blow off in a large area and the whole wall may need re-building with dry bales).

- for the compression there should be compression wire of 8 gage fencing wire (without barbs), every 3 or 4 feet. Run it through the top-plate and use fence pullers or come-alongs (with a grippler), to tighten it. You might have to tighten the wire 3 or 4 times until you have sorted out the heights of the walls and got everything even.

-problem with over tightening is the sides of the walls may bow out or in (or undulate in and out)

NOTE only use the compression to get the top plates even, not to reach a certain height.

3 - Modified post & beam or the Hybrid post & beam (picture A3)

- Posts are made out of boxes with insulation in them, (the insulation could be cellulose fibre or pink insulation).

- This system does the best job of esthetics of load bearing & ease of construction of post & beam, (load bearing walls often will need to be re-built during construction - inevitably a rain storm & wind will soak walls that needs to be dried out before continuing with the stucco job.)

- there is nothing in this to keep the walls from racking (tipping vertically), all these posts have to be braced through the construction phases. The strength of these posts & beams is not enough to hold up a house with furniture, wind against the building, snow on the roof, people moving about - the strength comes from the stucco in the last phase. The studs are just a framework for the bales - and their purpose is to be able to protect the bales from being damaged by moisture until the stucco goes on.

NOTE: insulation in the post & beam needs to stop air convection movement occurring from interior walls to exterior walls (and vice versa). Therefore the insulation needs to fill the space in the post and in the beam. Spaces along one wall (exterior OR interior), are not so critical to fill as cavities that allow air to move between inside & outside surfaces.

“NTS” in notes or drawings means “not to scale”

 

Top Plate

4 - 2X6’s with blocking at least dividing the cavity into 3rds. 

Common to load bearing and post & beam construction.

Bottom Curb

2X4’s or 2X3’s & some other rigid sort of insulation (Styrofoam) that can withstand some compression)

Depends on what roof load is on the wall, if there is no load then the requirement for 2X6’s is not as high.

- it may be difficult to find an engineer who will stamp a straw bale bldg. 

Chris Dyck at U of Manitoba will often work with straw bale contractors to find a qualified engineer. (Gordon Howell in Edmonton? Or Harold Verberg with Trimline Construction in Edmonton?)

Window & Door bucks: 

- 3 types of window bucks

- fixed frame built with box posts page A16 (stuff the straw into the top box manually). These are the pre-fab window frames from floor to ceiling.

- double 2X6’s in fixed frame (middle picture), need something to fill the top of the frame.

- “floating frame“, build your box & insert at random - top height is related to the course of bales underneath it (random windows throughout the house).

Stucco wire:

- chicken wire is too thin & stretchy

- a wire that is approved by Ontario builder’s association recommendation. (Buy it off the internet?). A plastic mesh called Tenax (1X1 grid of polypropylene plastic made in Italy, imported into the States and used for straw bale work). On the web it’s name is Cintoflex. It is labour & time saving as using metal wire requires it has to be cut with metal cutters, and they are sold in sheets that are in 10 foot sheets (so you have to keep taking off sheets & going up & down as they are installed). The plastic mesh is sold in 10 X 330 sheets (in feet) - it is expensive ($900/roll). There is testing data that shows the strength is 5 X more than conventional bldgs, and this is using the plastic mesh. Should have a good tautness to it (a deep note on a guitar), and very little give.

NOTE: make sure the straw is evenly placed up to the wire - stuff loose straw in behind the wire if you have to. (Filling in holes between bales & wire mesh with stucco is an EXPENSIVE option. Better to use dirt cheap straw to fill your holes than stucco cement.)

Stucco: ¾ of an inch of stucco is adequate - any more & you reach a point of diminishing returns.

Electrical Boxes: use R2000 electrical boxes to prevent moisture moving (grey plastic with a fin around it, it seals nicely). Perhaps go around and give them a bit of foam insulation.

NOTE: The strength of the wall is because the inside wall stucco wall is tied to the outside stucco wall. Every sixteen inches there should be stitching to hold the wire mesh. The straw is preventing it from buckling in (or out), and the stitching prevents the mesh (and stucco) skins from buckling. If there were only little wires holding them in place, the only thing holding the bales would be the friction of the small wires. NOTE: use string to attach exterior & interior walls.
Fire Test Video: watch it online on Green Planet Homes website

Hx of past bldg practices

Revival initiatives

2006 EB Foundation got funding to study fire & straw bale construction

www.ecobuildnetwork.org - The burnt surface is charred & black, the unburned side is unchanged. The fibres under the surface were uncharred after about ½ way into the bale face. 

A load bearing test was conducted on another bale wall. Burnt plaster will fall away from the furnace face of the bale wall, but the interior of the bales seems to have been insulated by the outside bale material. The cement & plaster will somewhat vitrify when exposed to the fire in the furnace. HOWEVER, the wall remains load bearing. The bale wall is much more fire resistant than a conventional bldg wall.

Monday:

Organizing the site 

- tools for building: hammers, 4 inch spiral nails, power tools, 4 inch screws, skill saws, 6 inch stud nails, 

- tools for attaching wire lath & wire mesh: inch wire nails (affix wire to beams), cement mixer, wheel barrows, garbage pails, wire cutters (get some from a tin smith - you need good quality), staplers (1 foot long, flat, hammer staplers), staples (½ inch)

- tools for working with bales: needles (made out of 4 foot length of steel rod - flatten one end & drill a ¼ inch hole in the flattened part, file & smooth all edges), 

- tools for the construction: scaffolding, sun shade material, zip ties?, saw horses

- tools for stuccoing: flat trowels (special 10 inch long flat steel, curved slightly upwards at the ends - NEVER scoop up concrete mix with the upper side of the trowel, you will bend it and render it difficult to use as a stucco appicator), “eagles” (flat steel with a handle on the under-side - used as a painter’s palette to hold the stucco mix), wheel barrow, 

- safety equipment: masks (for cement work), ear plugs, hardhats, gloves (preferable to have the rubber front & material back gloves for this work.

Saw safety: make sure your crew knows how to safely use the skill saws.
Cleaning & organizing at the end of the day (keep the tools in their tote boxes)

- materials (amt. depending on the size of the bldg - should be calculated ahead of time, purchased & ready to go - whether you have paid labour or volunteers, you don‘t waste time in the middle of the operation going shopping for materials you ran out of!!): 

Floor/posts/beams: plywood sheets, 2X4’s, 2X6’s, thick insulation, thin strip insulation, nails & screws, t-bars (metal plates), plastic sheeting rolls, 

Bale installation: baling twine (polypropelene - for square bales), straw bales, strapping, 

electrical outlets, metal hooks (inverted “V“), plastic “sock” (depends on your outlet type) 

Stucco: metal lath, plastic lath?, wire mesh, strapping, bags of lime, bags of Portland cement mix, water (lots of it), sand (fine, washed, NO LARGER GRAIN than 1/16?), shovels, 

Practical:

- (somebody) brought in the bales (these bales are very big 16 X 22?)

- (delivery guy) brought in the 2X4’s & 2X6’s & sheets of plywood

- got the hardhats on while moving lumber - everybody’s brain is precious

Mark out where the curb is going to go

- exterior of building is 12 X 16 feet

- Decided on the “curb” of 1 inch, marked it out with measuring tape & snapped it with the chalk line: this is where the edge of the bale will go (bales are going to be stacked on their sides)

- measured the interior line 17 inches in from the edge

Get the curb down

- 2X4’s along both the outside “curb” and the interior 17 inch line. These will hold the bales up off the floor

- needed to put in some 4 inch “sill gasket” (sealant of polystyrene) along the outside edge to ensure there was no air space to let moisture in between the floor & the curb’s 2X4’s.

- nailed all 2X4’s into place starting at one corner & moving around - trying to use all butt ends to finish the rectangles interior & exterior. 

Once the sill gasket is down, make sure you cut off the excess amounts at the corners, you need to caulk the corners, so you don’t want the sill gasket to be in the way.

Tuesday classroom instruction

-The mesh (stucco wire) gets stapled onto the 2X4 on the bottom. 

- Flashing can be custom ordered. The Flashing can be installed in a variety of ways, you may want it to come out from the base a couple of inches so some Styrofoam can go under the corner of the flashing. Caulk with a bead of silicon at the edge of the flashing. Secure the flashing with staples or nails along the top edge of the flashing along the wall. Once the stucco is on, it comes down over the flashing & any rain runs down the stucco and over the lower portion of the flashing (No holes in the corner of the flashing.) Any holes in the bottom corner of the flashing will allow moisture into the corner and there is the potential for rot to happen in the wood underneath.) The flashing needs to angle away down from the edge of the wall to the ground.

Stucco Recipe:

50% cement lime blend, 1 - 5 gallon pail cement, 1 - 5 gallon pail lime, 8 - 5 gallon pails of “well graded”, & “washed masonry” sand.

Less prone to cracking with more sand.

1st coat: add 1 or 2 pails extra of sand

2nd coat: add 1 pail extra of sand

3rd coat: DON’t add extra sand, use regular mix

So that the chemical reactions that form the bonds to make the cement into hard stone, you need to keep the cement wet & humid (do it in the cooler part of the day, covered) so that it doesn’t shrink & not complete the chemical reaction. (Some additives such as acrylic latex add-mix (no more than a litre), will minimize shrinkage - However - makes the stucco less breathable). 

Another technique is to reduce the lime (but makes it less workable for the nice finish). Shot-crete (blow cement onto the mesh wall), but some people don’t think the concrete is breathable.

Applications of concrete is 3 coats on both inside & outside walls.

NOTE: cement in the mixer. When you determine you have a good consistency of cement (mushy, and a bit sticky), the cement should be mixed for 10 minutes for a good measure. When you leave it sit idle in the mixer cement bonds will start to form. When you mix it again, the bonds that were setting up will be broken. This can happen over and over - but if it is for hours on end, eventually the cement will not be able to form the chemical reaction to form rock. However, if you do leave it sit idle, then break the bonds, when you go to use it, it will set up faster.

NOTE: cement work should be done during cool hours of the morning or evening - not in the heat of the day. It sets up too fast, the chemical bonds don’t have time to fully form, and your cement will not be fully cured, not as strong, and it will crack. If you wind up stuccoing on hot days you should set up scaffolding that is higher than the roof, and put a sheet of “shade material” on the outside edge of the scaffolding and drape it (and secure it) to the roof so that moisture is trapped and the heat of the sun will not dry the stucco too fast. If necessary, MIST the wall to keep the cement curing for as long as it needs to set up all the bonds it wants to. BE the cement.

Top-plate: our small building only requires one 2X6 on each side of the top-plate.

On the face of all the exposed posts there will be a strip of asphalt felt or plastic, or even tuck-tape - but it is expensive, (the curb doesn’t necessarily need the vapour barrier, but you can install it). NOTE: “house wrap” has been used, but it has been known to deteriorate under stuccos. 

- NOTE: the detail on page A1 of the sheet of vapour barrier that comes off the top-beam. The vapour barrier can either be attached by coming up from under the beam and over onto the bales, or it can come up from under the beam and up overtop of the beam and under the plywood that attaches on the top of the beam. Shawn prefers to tuck it under the face and over on top of the bale just in case moisture could ever seep under the plywood. The plastic can be stapled on under the roof trusses. 

- Stucco is pushed into the mesh & little fingers of it will also “key” into the straw. Therefore, when the stucco has to “key” into the top-plate, and the window & door bucks, (on top of the vapour barrier), a diamond lath or expanded “metal lath” on the stucco side of the wood. 

- the expanded metal laths cut to strip (will go on all the faces that the stucco will be up against). Rolls of lath (called “Strip-ite”), can be purchased at Ken-Rock stores, or Win-Rock, or Consolidated Gypsum. Gutter Guard is nice to work with, but it’s not as easy to work with stucco, and as it is plastic, it may not adhere to the stucco as well as the metal lath. 

Envelope Design Theory:

The building envelope is everything that seals all your air into the building: your exterior walls, the floor, the vapour barrier, the insulation, it’s pretty much everything that defines the exterior of your house. 

The concept of insulation was not a consideration when early settlers were building stone, wood, log, & peat houses.

Air is a good insulator, this was determined after it was discovered that pioneer buildings allowed too much air movement between exterior walls to interior walls. Air space was added to walls to stop conductive heat transfer. Then it was discovered that air’s convective properties within the wall need to be stopped. Insulation with wood chips, wool batten, were to stop the convective heat transfer. Various R factors are achieved using different materials. Separating the air into little pockets would hinder the convective motion of air. Styrofoam encases the air in plastic bubbles, and is a very effective block to air movement.

Conventional houses use vapour barrier on the inside. (This limits the movement of air and can trap moisture leading to mold or rot). 

- Straw bale houses even out and reduce humidity spikes over the day inside (at cooking times, at bath time, etc). It takes a lot longer for trapped moisture in walls to escape than it does for moisture to build up. By lowering the humidity spikes, you lower the risk that you will have a humidity buildup in the walls. (The stucco is very breathable: takes moisture in during high moisture production times and slowly releases it during drier times in the day). 

Another risk factor for moisture build-up is blowing air (if there is a hold in the exterior wall it allows blowing air into the wall, this can come out on the exterior in any holes - electrical outlets usually). That air can’t blow into a straw bale wall, whereas it can easily blow through insulation.

There is also a lot more material in a bale wall building for moisture to migrate around - the straw will absorb and spread out water instead of having small pockets of water, and thereby reducing the amount of water per square inch. The water will continue to migrate to the exterior in the summertime and will dry out into the exterior air. 

NOTE: PDF on-line information from CMHC ie: “Consumer’s Guide to Buying Windows” or “Keeping the Heat In”. All aspects of building envelope design.

Use the R2000 electrical boxes in straw bale houses - instead of the metal boxes (because the metal boxes need special installation - vapour barrier).

Metal electrical boxes: need a plastic sock to seal it off. Over the plastic box you would have expanded metal lath overlapping the plastic & bale. Long staples will attach the metal lath to the bales, make sure the inserted staples are flush with the bales. The staples will look like an inverted V and the ends may curl out or have fish hook ends to grab the bale.

Where the framing meets the bale, there will be unsealed areas (ie: where there is a window or at the studs. Potentially air can move into the wall cavity at any of these unsealed areas, so a piece of plastic vapour barrier should be installed and diamond lath will cover it.

Tuesday Prep in classroom:

Decided on which style of window & door frames to install: 

- door (fixed Frame style on the East side - standard 34”X 82“ ) will be in the centre on the 12 ft side. 32 inch door 1 inch on each side (for frame), 

- windows note page A10 for styles (one Fixed Frame style - on the south side, one Floating Frame style - on the West side) (with a rough opening of 3 X 3) - and 8 inches for curve with 10 inches straight to the wall. 

Placing beams - made a “schedule” with sections starting on north wall: A 96“, B 94”, East Wall section C 81 ¾ , D 44 ¼”, South Wall section E 94”, F 96”, and the West Wall sections G 44 ¼ “ and H 81 ¾ “ 

Tuesday Practical:

- Measured all the scheduled sections, A, B, C, D, E, F, G, & H onto the curb
- measured in where the door and 2 windows would fit into the walls

In the horse barn - ‘cause the wind event outside was blowing sand in everyone’s eyes:

Cut out the plywood into 13 pieces of 88X16 (width of the bale & wall height) for the end pieces of the posts.

Cut off 26 - 2X4’s at 88 inches for the posts

Nailed 2 of the 2X4 to the back of each of the plywood pieces

Filled the cavity between the 2X4’s & plywood with 12 inch batt insulation (Until we ran out, and we made do with 22 inch batt from last year’s course). Filled all exterior to interior gaps.

There was a crew that started to make the beams with the 2X6’s and plywood - but we had to quit because it was 6 p.m. and everyone was pooped. (Well, the girls were pooped, the guys would probably have happily plugged away for many more hours…but supper was waiting, and the course on a portable sawmill was at 7)

Tuesday evening retrospection: Shawn is a slave driver. (Albeit a happy one).

And I should not quit my day-job.

Wednesday Theory:

-discussed the order of construction for the day

Wednesday Practical: 

- put mesh along the wall sides of the posts and beams (started with metal mesh to experience cutting it, then did plastic mesh to experience it. Shawn prefers the metal - it has better grab with stucco than the plastic).

-Finished constructing the beams

-Installed the posts & door & fixed window as we move around the curb floor, starting with section A. 

All the posts needed to be installed & plumb and were held in place with 2X4’s diagonal from the top corner of the post down to the curb or floor. 

NOTE: preferable to install the electrical once the curb is in, and the posts are up. The electrical wire could be installed right in the curb (BEFORE inserting the insulation), or along the top of the curb. Electrical wires could go under the posts or up and down the sides of the posts. 

NOTE: electrical install. The electrician should be instructed to use the inside of the curb - if you want it done that way - as they may have no experience with bale buildings & put the wires in disturbing (to you), places.

NOTE: re conduit. The INSPECTOR needs to be approached with your INTENTIONS for installing your electrical. They may have no experience with straw bale buildings. THERE IS NO REASON for installing the electrical in conduit. Refer them to CMHC guidelines which do not require conduit with cellulose fibre - and loose blown-in newsprint insulation doesn’t require conduit, therefore compacted straw definitely doesn’t need it.

NOTE: fire resistance. Refer the inspector to Shawn’s website for the video on the flame resistance of straw bale construction.

- installed t-bars (metal plates) at the base of all combination of posts (each corner got one, any of the stand-alone posts got one.

NOTE: these t-bar plates should also be installed where ever there is a joint between beams, and at the base of that post - if there isn‘t one already.

Installed a couple of beams, starting with the A corner. Ran out of time to finish installing the beams. Worked until 6 p.m. AGAIN, I really must keep my day job.

Thursday Practical:

- practiced “re-tying” bales.

- use the needle and about 8 meters length of baling twine. 

- push the needle through the centre of the bale, wrap the twine around the bale along the same line as the original twine and make a slipknot on one end of the new twine.

- thread the other end of twine through the slip knot & pull it tight & pinch it and hold it. 

- with your left hand, make a loop with the loose end of twine, push a second loop through the first loop and - without releasing tension at the slip knot end, pull back the loop end with your left hand. This will stop the very first knot from slipping.

- test the tension on the twine, if it is as firm as the original twine on the bale, you can finish off the loop knot by pulling the second loop all the way through the first loop. 

- tie off the bottom half of that section of bale.

- when re-tying the second half of that bale - you must make sure you DO NOT overlap the first half’s ties. You should leave a good two inches so that your twine doesn’t cross the twine on the first half of the bale.

NOTE: use twine that is for tying square bales - Not ROUND bales (the round bale twine is much less heavy duty). 

 - installed one wall of bales, filling in with half bales or filling in with re-sized, re-stitched bales and filling in with “slabs” (broken bales have slabs of straw that stay together)

- filling in the cracks & holes between bales & between bales & posts (any crevice or hole a finger’s length in needs to be filled in)

- put up the stucco wire mesh - floor to bottom of beams (which have wire lath already)

- filling in the depressions behind the wire with straw

- cover the entire wall with wire mesh

- wire at the bottom - bend it sideways a bit if it is too long, so it doesn’t hinder the stucco going right to the floor against the wall

- stitching the wire mesh to connect the exterior with the interior walls: 

- use the steel rod needles. Put a length of bale twine about 8 metres long (single strand if it square bale twine, double if it is round bale twine).

- attach the twine to one side of the wall (exterior or interior), and push the needle straight through to the other side. (Work with a buddy with a loud voice. This can not be accomplished while listening to an Ipod). If you are working with a spouse, always remain polite & calm - they will at times be in possession of the needle.)

-the stitching needs to cover the entire surface at 6 inch intervals, these intervals can be quite random, but at the end of the day, there should be a stitch approximately every 6 inches.

- stitching the wire at mesh overlaps (using baling twine): 

- first coat of stucco: must leave it for 24 hours to “cure”. As it was in the riding barn it was under perfect conditions to dry and cure slowly. (Just got the north exterior wall done).

- when applying the stucco, start at the bottom & sweep upwards. Go over the section you have just applied and smooth it out. The end appearance of the wall should be smooth & flat. Always use sweeping movements upwards to achieve the finished look.

Friday

- plan to finish the interior north wall with stucco and let the north exterior wall continue to cure.

- planned to do second coat of the exterior wall - HOWEVER - our sand is very coarse and it is annoying and extremely time consuming to try and apply second coat. So we just did a small section along the bottom - for the fun of it. (And because Shawn had to go and catch his plane and he couldn’t stay and force us to finish the nasty job).

NOTE: any time you stop and start again in the stuccoing job you create a seam. The seam is a weak point, the seam is also visible. It is highly advantageous to finish any wall you start all in one time period (ie: start at 6 a.m. and go until you finish in the afternoon).

 Closing Comments
Our group agreed it was a wonderful course and we got along phenomenally. It was well designed to demonstrate the basics in building a bale building. 

Thanks very much to Shawn for his excellent instruction!

For posterity, members of our group: Lora, Pat, Justin, Carol-Ann, Tom & Wanda Aug. 10 to 14 2009

