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Three Basic Approaches Page 24

Pay-As-¥You-Go "Structural" Hybrid

Phase 0 - Live in wrailer, saving money to build a hybod st -bale
home

Phase 1 - Build space A to shade trailer, leaving one end
temporanily plugged with bales

Phase 2 - Save more moncy

Phase 3 - Build Space B

Phase 4. Unstack temporary end wall, remove trailer, replace end
wall and finish

Phase 5. Sell the trasler 1o someonc who wanls to do what you just
finished dong.

Our Model as a "Structural" Hybrid

vigas (spliced to hinge
when bale walls compress)

supennsulnting the
ceilling using straw
bales

ceiling
decking

s & ba: The hybrid option, illustrated here, has a pole framework
running down the middle of the building. This approach
reduces the load per linear foot on the tops of the two
long walls and, therefore, reduces the amount of
compression (a plus, if you have less-than-ideal 2-tie
bales). The sunken vertical logs provides additional
resistance to lateral (i.c., horizontal) forces on the
building from winds or earthquakes.

Viga Span Chart (from McHenry 1955)

Diam. Max. Span
6" [152cm] 10 [3.1m]
8" [20.3 cm] 16' [4.9 m]
10" [25.4 cm]  20' [6.1 m]

















































Part
Two

Building At Last!
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Non-Loadbearing Optidﬁ




ﬁ
The Loadbearing Option

Step 6 (pages 81-88)
While the Walls Compress

+ create the floor/subfloor

« create interior partitions

« install electrical boxes and wiring in bale and
partition walls

= install “finished” plumbing, including vents

« secure frames and install windows and doors

= trim bales at corners and openings

purhy homemuds
uriim
Iruss

raised-ndge metal roofing

Adding the Roof

* build roof framework

galvamzed expanded
metal Lath under netting

* surface roof framework

* install electrical boxes and
wiring for ceiling fixtures

= install ceiling and insulate

SIWCCO netling

.

fascia

shutters over
screened vents

“color” coat

"brown"
coal

"scratch™  walerproof
ool covering draped
over window sill

Step 4 (pages 65-73)
Roof-Bearing Assembly

* straighten walls _
= install roof bearing assembly (RBA) Step 3 (pages 57-64)

= fasten RBA to foundation

= prevent rodent access along top of wall RﬂlSlng the Walls

= waterproof the foundations and stack the bales
+ install window frames over waterproof drape

« install lintels, where necessary

» protect top of walls with waterproof drape

loadbearing box-beam
door frame

loadbearnng window
Irame

Page 41 The Loadbearing Option



Surfacmg the Walls

install expanded metal lath inside and out
* install stucco netting on outside
= plaster the outside wall surfaces

Step 8 (pages 118-122)
* cover the interior bale surfaces with earthen e ks i
(a.k.a. mud or adobe) plaster The FlﬂlShlng TUUCI]ES

* finish electrical and plumbing details
sereened lauvered attic vent * finish carpentry details inside and out
= finish preparation for painting, staining,
tiling, etc.
* With safety foremost, install roof jack

and stovepipe for backup heating
system
make the house a home

angle-ron lintel

external tie=down

non-loadbearing window
framye {convertible o door
frame) with gap under lintel

rehar stubs
("imbalers™)

pressure-treated
wood nuiler stnp

reinforced concrete
above-grade collar

Layout and
dry rubble footing FDllIld‘clt 1011S

Step Z (pages 52-56) + establish comer locations .
* erect batter boards and string lines

WIndUW and DDDI— Framcs * install "rough” plumbing and electrical

G : * create the foundation fo ale walls

* fabricate all frames ith h:r_ : "'I d rthf h | 4
2 1] - with a ropriate hardware ylace

* attach door frames to foundation PPRIOPIY : el
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Page 49 Foundations

Low-Tech Ideas™

last
pigier - siveged
el 2] 2"X4%/pea
Tal M 1| gravel toe-up
qu_>" . .- i
[. il: :‘?‘. ;“ plywood on shipping
I % [ A, W pallet for foor
poly
sheeting e
on grade [ N.- grayel pal

R

Shipping Pallet on Gravel Pad

~ 5
.Ocn:‘nhnbsqéﬂll
Dﬂ":: !_‘i:ﬂ D lﬂ_
PSS oD
Framed Box
i TW Filled with
\ | oveR Stone and
[ . ' polypropylene Concrele
bags need
#—— L~ protection
f;;___r____ g _,:j- from direct
: ; light
i ; j sunligh

Sandbags Topped
with Cob or

Concrete
(see Kennedy 1996)

% 168590 }

g "4:':‘%‘?3 -Eb

Railroad Ties and
Gravel Fill

waterproof
“membrang”
under bale

: {optional)

- Ty

" grave] pad

Bale Directly
On Gravel Pad

Stabilized Adobe
Rammed Earth, or
Field Stone

mobile home ——h
auger (a.k.a

carth anchor) ""'P’f

for tie-down Used Tires Filled
attachment

with Rammed Earth
(Reynolds 1990)

Rock-Filled Gabion

Basket

* For coverage of a variety of low- and high-tech foundation options, see The Last Straw, No. 16,
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strategy, trenches were dug only sixteen
inches deep to contain "rubble”, even though
the frost line depth was about four feet below
ground surface. He assumed that if the
material under the above-grade collar (which
in his case, at Taliesen, consisted of linear
blocks of limestone laid end to end) could be
kept dry, there could be no destructive "frost
heaving" even if the soil temperature dropped
below freezing. The Taliesen experience was
not without problems, and modern users have
generally chosen, or been required by building
officials, to dig the trenches to below the
frost line depth. This requires the use of

more "rubble" to fill the trenches to the
surface, but "rubble" is less costly to buy and
place than concrete. Two useful references
on the modemn use of this approach are
Velonis (1983) and Tom (1996).

The word "rubble", as used in this
connection, includes a variety of coarse,
quickly-draining materials. Wright used
"fist-sized broken rock” in his trenches.
Modern builders have used everything from
"river run” (rounded pebbles which settle
automatically to a stable configuration), to
"leach field rock" (angular fragments that
should be compacted mechanically).

Rubble-Trench Footings

Rubble (e.g., |
1/2-in [3.8 cm]
washed rocks)

I" in B slope
[about 1 cm in | m]

welded-wire

/ mesh

r

a & B
4-in. | 10.2 cm]
ot drain pipe
insulation line \aes: dovm)

board

A third approach (shown below) is the
"shallow, frost-protected footing" concept
described in a publication prepared by the
National Association of Home Builders
Research Center for the US Dept. of Housing
and Urban Development (HUD 1995). This
approach is based on the use of strategically
placed waterproof, foam-board perimeter

insulation to modify the frost line surface such
that a frost-free zone is created under and
around the edges of the building "footprint”.
This enables the builder to safely position the
bottom of the footing well above the "normal”
frost line. For an excellent summary, see
Malin (1995b).

can cover for safety="

T

Ided-wire mesh or rebar grid
oo | we gn
- __‘/ vapor barrier
- A7 1 “=——foam insulation and/or compacted fill

P I Approximate ﬁ‘ust |II'IE as mudlfr:d by skirt of waterproof (e.g., extruded pulystyrem—:]

ssarlsirme i mesa i : - normal frost line without building






















Encourage people to trade jobs occasionally.
* If you have chosen to have your wall-
raising be a "Y'all come!”, community-
building event, you will probably want to
cordon off the work site from the socialization
aréa.

* Before any bales are laid, it may be
valuable to ask the workers to be mindful of
Job safety, 1o review with them the "rules of
thumb" for laying bales (see page 63), and to
inoculate them against the insidious
"hale-laying frenzy”

If you'll be having a lot of enthusiastic, but
inexperienced, people help with the bale-
~ stacking, you might want to get the first
course of bales in place the previous day.
You'll want the first course “imbaled" such
that they are properly lined up relative to the
edges of the toe-up. This can be time-
consuming and takes care and patience (the
opposite of enthusiastic "bale frenzy"). The
pre-positioning of the first-course bales also
provides a pattern for the volunteers as they
start the second course and hides the
“imbalers” where peaple can't trip over them,

& Start laying bales at corners and on both
sides of door frames, lining them up
accurately with the edge of the "foundation"
At the door (and later, the window) frames,
many builders leave a gap of about one-half
inch [1.23 ¢m.] between the frame and the
adjacent bales. This prevents the compressing
hale walls from exerting enough pressure on
the frames to deform them. A narrower gap
will suffice in non-loadbearing walls.

* If an internal RBA tie-down system is being
used, some bales will have to be lowered
down over all-thread rods. With practice, and
careful measuring and marking of the
"insertion spot” on the bottom of the bale, one
can generally get the bale to the desired
location on the first try.
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&The bales in the second course are offset from the

pattern set by the first course of bales,
overlapping them in order to form a "running
bond"

% You can increase the stability at corners hy
driving in one or two "staples”, bent from
short lengths of rebar, where the corner-
forming bales butt in each course (see the
large drawing on page 61). They can also be
used in situations where additional connection
between bales is desired (e.g., above a lintel).
An alternative is shown below.

With help of needle ~ ~po— =

tool, tie corner bales S |

together with twine or - T~~~

baling wire MT;HE_ 1 U, e
e 3

» The last few bales that will complete a
section of wall should be put in place
temporarily so that you can measure the size
of the gap, if any, or any overlap. If the gap
or overlap is very small, you may he able to
find and substitute longer or shorter bales
Otherwise, fill the gap (make into two gaps if
larger than about 4 inches [1.2 cm]) with a
"flake" from a "bad” bale, or adjust for the









Customizing Bales

Walls stacked in "running bond" require
customized, shorter bales where the walls
end against door and window frames. As
shown below, first create tight new ties to
contain the mini-bales. Then cut the
original ties, at the knot, to get the

b T : 4 . e

Double-notched Bale Needle
Make from a 36 inch (91.4 ¢m)
piece of (chain-link fence) tension
bar or purchase from OOB-By Mail,
1037 E. Linden St,, Tucson, AZ 85719

'@ ,“f g
e — L‘M::F:Q 1II_—'_'_J
Py

2 ~
e G~
q L
\

;

.__.,f oty B
\ J L W S |
(V) ﬂk i) ‘ N
I\"—----
e -1 J
4__
3 Diagram 7 s a side view
T of the bale layvmg Qat

luck uul-_\/

don’t te vel

L

Pull very tight, clamp at
loop with vise-grip plicrs
(optional) and secure with
twio “half hetch” Knots

T
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maximum reusable length of twine or wire.

Building the Wall

drive in pins with target

#3 - #4 rebar
"staple”. 18" wide
by 6" deep [46 X
15.2 cm], with
tight bends

galvanized
expanded metal
lath under netting

plaster
layers

tool and sledge

ewe, I~

rebar pin

Options for Target Tools

replaceable threaded cap
e

Square or round
stee| bar with hole
Lifetime guarantee!

I
(ras pipe
nipple. Least
durable.

M\

P

=

capped, |
hollow pipes —
—

00 pin option

I.'_;'.:_.'I

| ,.'j / ,"I .bamb

1 147X 3/167
[3.2X0.5cm)
/ plate

solid

weld

Heavy-wall pipe
(even then. cracks
eventually at weld).



. ¢ Starting with the fourth
Ba]e Plnnlng course drive two, 5-ft [1.5
Popular Pinning System for Loadbearing m] '*:’F o F"-‘lf h"'*‘ll"'”‘
. . oy . rebar, hiberglass rebar,
Designs with 3-Tie Bales Laid Flat e A

rebar staples connecting sharpened bamboo rods or
e comer hulcs\ saplings, yucca stalks,
Variations: | 1 wooden stakes, or salvaged
I. Short pins, two per bale. penetrating three courses al a ) 1 conduit, pipe, or the
time. Start with third course and repeat with all subsequent I E L/ equivalent)
COUrses, BT
2. Eight-Ri-long [2.5 m]. sharpened "pins” of #5 rebar, two per —T—l—T‘]" ]—-':I—‘
bale, penetrating the full height of the wall. This technique |
provides no wall stiffening until the whole wall is up l—u_]_.l L li [ -i .
3. No pins. In a loadbearing building. once the roof load is I T ) II 1 [ 1 L
on the bales, the pins may not be of much further value for 'f T
resisting lateral forces, Additional testing is needed here. rkiar “Trrhalari® ta !-mmd““lml'/

Removable point to facilitate
lowening of bales down over nipple of all-thread rod, welded in

the threaded rod.

Lle with cantion!

place and ground to a point

coupling nul

All-thread steel rod attached by coupling nuts to a
foundation bolt. Repeat as needed. This older, internal,

7—,_/_,/‘——‘ RBA tie-down system is in the Codes, but less expensive,
external tie-downs are now more commonly used

e ey e AW Temporary
Corner Guides

ie., 4/8" (1/2") diameter [1.27 em]

asphalt roof
cement 2 X 6-8 inch
~ [5 X 15-20 cm]

“U"-shaped piece
of “tubing” to
receive strapping
or cable for
external tie-down

: system

optional 2" X 3" or 4" [5 X §-10 ¢cm]
wooden strip fastened to top of grade beam
to enable stapling of waterproof covering
and stucco netting. Pressure-treated wood
preferred
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Surfacing the Walls Page 94

Plasters 101 — The Basics

Hang around the straw-bale revival for a while.
and you’'re bound to hear the bewildering
jargon related to surfacing materials. The
name used by a manufacturer’s technical
support person for some material/tool/item-
of-hardware, may differ from the name used by
the local salesman or tradeswoman, which may,
in turn, differ from the name your grandmother
taught you. In a different part of the country,
someone’s grandmother will teach them an
entirely different name. It gets even more
confusing when you run into things like
Keene's Cement—it isn’t cement at all, but
rather a type of gypsum used in some interior
plaster “recipes™.

The English have a great, catchall
word—render—which comfortably includes a
wide variety of mixtures that one might
“smear” on a wall to protect it. However,
since we, in the U.S. of A., don’t really speak
Enghish, that isn’t much help. The best we can
do for a catchall is “plaster”, so we'll start off
by defining that.

Plaster is a combination of materials which,
when mixed with a suitable amount of water
(sometimes containing dissolved ingredients),
forms a plastic mass which, when applied 10 a
surface, adheres to it and subsequently “sets
up” or hardens. The noun “coat™, when used
in reference to plaster, means an individual
thickness, or layer, of plaster applied to a wall
surface. With very rare exceptions, two or
more coats are used, being numbered
consecutively from the inner surface to the
outer. For a traditional three-coat plaster
application, the first coat is called the “scratch"
coat, because it is typically scratched to create
horizontal grooves. In straw-bale construction,
it is generally applied in a thickness adequate
to fully cover the straw and 1o encompass the

Cutaway Drawing of a
Plastered Bale Wall

roofing felt oves

oA i wooden RBA
P {tie=downs nol
optional shown)
galvanized _ o walerpr ool
expanded membranc
metal lath ~ drape

under
netting

‘ Nake
e\,
"color” or 3y W
"fimsh® coat /‘“‘h
H - wisoden
rown” coat nailer
"sermch™ cont
1 stucco netting
o

scratch tool used 1o make
grooves for the brown coat
to key into

wire reinforcement (if any). The attachment
of the second, or “brown” coat, is increased
by the plaster keying into the grooves in the
“scratch™ coat. The “brown™ coat, which is
typically no less than % inch [about 6 mm]|
thick. provides a smooth, flat surface onto
which the the third, thinner [about 1/8" or 3
mm| "finish" or "color" coat is applied.
Lumped together, the first two coats are often
referred to as the “base coat™.























































































The Non-Loadbearing Option

Step 6
Pre-Surfacing
Preparation

Surfacing
the Walls

Adding
the Roof

Step 8
Finishing
Touches

Foundations

Building the
Framework
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