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To discover special shapes, bevels,
chamfers and revials that can be
achieved in the rammed earth

This project entails building small
forms (247x12"x24” perhaps) and
experimenting with how subtracitons
can be made in the surface of
rammed earth. Issues will be the
angle of repose posible, the tolerance
for sharp edges, complexity of
shapes, the sequence and difficulty

of removing forms.
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GOALS FOR EXPERIMENTATION:

* ATTEMPT A HORIZONTAL NICHE TO HELP WITH THE PLACEMENT OF
THE BOND BEAM
* FORM VERTICAL NICHES TO BE USED FOR AESTHETICS
* EXPERIMENT WITH THE FORMS IN ORDER TO CREATE A VvOID IN THE
WALL TO BE USED AS A
SHELF



HORIZONTAL VOIDS

OUR FIRST ATTEMPTS WERE WITH PVC PIPE 3-4 INCHES IN DIAMETER. WE
CUT THEM IN HALF AND SCREWED THEM TO THE FORM WORK. THE FIRST
TRIAL WE TAMPED WAS NOT VERY SUCCESSFUL. WE PLACED BOTH HORI-
ZONTAL AND VERTICAL PIECES. OUR EARTH MIXTURE WAS A LITTLE DRY

WHICH IS WHY WE THINK THERE WAS SO MUCH CRUMBLING AFTER IT DRIED.
IT WAS ALSO DIFFUCULT FOR US TO DETERMINE HOW MUCGCH WE SHOULD

TAMP. ALL OF OUR TRIALS WERE DONE BY HAND TAMPING. THE VERTICAL
PVC vOIDS TURNED OUT BETTER DUE TO THE ABILITY TO TAMP AROUND
THE FORM. WE FOUND IT DIFFICULT TO AVOID TAMPING, THUS DEFORM-
ING, THE HORIZONTAL PIECES.

VERTICAL PVLC HorRiIzaoNTAL PVOEC

WE DECIDED AN ANGLED METAL BAR wWOULD WORK BETTER FOR REGIS-
TERING THE BOND BEAM GUIDE. WE TRIED IT ON A SMALL TEST PIECE
AND IT WORKED WELL. WE ALSO USED SNAP TIES TO HELP HOLD THE
CONCRETE FORM WORK TOGETHER.

ANGLED METAL BAR AT- DOES NOT GO TO EDGE THE GROOVE

TACHED TO FORM WORK




VERTICAL VOIDS

THE VERTICAL VOIDS WE ATTEMPTED WERE ALL FORMED WITH STEEL AND
MOTOR OIL WAS USED AS THE FORM RELEASE. THEY BOTH TURNED OUT
WELL YET THERE IS GREAT POSSIBLITIES FOR CRUMBLING AT THE CORNERS.
A CHAMFERED EDGE wOULD MOST LIKELY WORK BETTER AND STILL PRO-
VIDE CLOSE TO THE SAME AESTHITICS. WE THOUGHT THAT A VERTICAL
NICHE COULD BE INCORPORATED INTO A FACADE PROVIDING AN
INTRESTING LIGHTING AFFECT WITH SHADOWS DURING THE DAY AND
ARTIFICAIL LIGHTING AT NIGHT.

IV

CHAMFERED EDGE PLAN

PLAN VIEW OF NICHE FORM WORK | |




SHELF VOID

THE THICKNESS OF THE RAMMED EARTH WALL ALLOWS FOR SOME EXPERI-
MENTATION WITHIN THAT DEPTH. THERE IS A LOT OF PLANNING INVOLVED
WITH PUTTING IN A VvVOID BEGCUASE THE INTENSITY OF TAMPING AND THE
SUCTION OF THE WET EARTH MAKES IT DIFFICULT TO REMOVE THE FORM
AFTER TAMPING, ALTHOUGH THE RESULT IS VERY REWARDING. FIRST, WE
DESIGNED THE FORM OF THE NICHE BY CREATING A BOX THAT COULD BE
DISMANTLED AFTER THE EARTH IS TAMPED. THE BOX WAS
10”7 X 8”7 X 5” cuBe. NEXT, THE BOX NEEDED TO BE ATTACHED TO THE
FORM IN ORDER TO HOLD IT IN PLACE. TO SUPPORT THE BOX, WE
SCREWED L STEEL ANGLE IN THE INSIDE OF THE BOX SO IT COULD TAKE
THE LOAD OF THE TAMMPING. FINALLY, THE PROCESS OF THE DISASSEM-
BLING THE BOX WAS; WE TOOK OF THE VERTICAL PIECES (THE TOP PART
THEN THE BOTTOM PART) BY PULLING THE HOOKS WE SCREWED IN JUST
FOR THIS REASON. AFTER THAT, WE TOOK

k::_ﬂ ,’i OFF THE HORIZONTAL PARTS, THE TOP
e e i, PIECE OF THE BOX AND THEN THE BOTTOM
o | '1“%‘ ! PART. NOTE THAT THE JOINTS OF THE TOP
! I % . PIECE ARE NOT BUTT JOINTS, BUT MITRED.
3 Sy THE IDEA IS THAT THE ANGLE wOULD SUP-
1. [ E PORT THE VERTICAL LOAD AND COULD
3 STILL SLIDE WHEN DISASSEMBLED.




COoNCcLUSION

AFTER EXPERIMENTING WITH TWO WALLS INTENDED FOR TRIALS OF CRE-
ATING SHAPES, WE LEARN THAT WE NEEDED TO HAVE A BETTER MIX OF
EARTH OR POSSIBLY MORE WATER.

THE FIRST WALL WAS A GOOD TRIAL TO CREATE VERTICAL SHAPES. YET,
THE SECOND WALL WAS NOT AS SUCCESSFUL. IT TURNED OUT THAT
HORIZONTAL SHAPES CANNOT BE PLACED LAYERED BECAUSE OF THE
DIFFICULTIES OF TAMPING THE IN-BETWEEN SPACES. THE MIX WAS STILL
NOT WET ENOUGH IN THE SECOND TRIAL BECAUSE AFTER A WEEK OF
DRYING THE EARTH STARTED TO CHIP OFF VERY EASILY.

AS A RESULT, WE PUT MORE THOUGHT INTO OUR THIRD TRIAL AND IT
WAS A GOOD PRODUCT. WE MANAGED TO MAKE THE NICHE AND IT TOOK
LITTLE TIME TO DISMANTLE THE FORM. THE VERTICAL SHAPE CREATED ON
THE SIDE OF THE WALL CAME 0OUT VERY NICE WITH CLEAN EDGES, CRE-
ATED BY A MORE SIMPLE RECTANGULAR METAL FORM. WE ALSO USED
THE HORIZONTAL CHANNEL FOR A BOND BEAM TRIAL.

FINAL TEST



To determine pigment additives that will
achieve desired colors for earth walls

This project involves experimentation
with colors that can be achieved in
rammed earth mixtures and also how
various color layers can be com-
pacted for particular visual effects.
Small forms (12"x12"x12") will be
necessary to allow many iterations of

the mixing and tamping process



Rammed Earth Pigment Study
Jen Leach

Alisa Brockman

Lisa Bahti

Jetfrey Lavy

Sept. 12

Test Block (no pigment)
120# soil

5.2# cement (4%)

Oct. 3

120# soil

5#, 3 oz. cement (4%)
18 c. water

2 oz. kahlua pigment

Oct. 24

1294 soil

T#, 2 oz. Cement (6%)
2 oz. kahlua pigment



Nov. 6

129# soil

T#, 8 oz. cement (6%)

4.8 oz. terra cotta pigment

129# soil
T#, 8 oz. cement (6%)
2 packets of ice blue raspberry lemonade

Nov. 7

80# soil

5#, 3 oz. cement (6%)

Gradation:

One block each (kahlua & terra cotta).
First layer=no pigment

Voz. pigment added to each subsequent
layer (6 layers total=2.5 oz total)



Kahlua gradation

Remaining soil layered together.

Nov. 16

Attempt to match site sample
80# soil

5#, 3 oz. cement (6%)

4 oz. terra cotta

3 oz. kahlua



Site Sample

Conclusion:

General preference is for the test samples with higher levels of pigment. However, since this
is a low-income project the limiting factor for the amount of pigment used will be the
allotted budget. The site material has a predominately reddish color to it lending it towards
the terra cotta pigment, but the kahlua seems to tone down the brightness of the terra cotta.

Note:

A one cubic foot form was designed in
order to create multiple trials of various
pigment proportions.



To discover how objects might be em-
bedded and revealed in surface of earth
walls

This project necessitates building
small forms to enable investigation
into the sorts of objects that might be
embedded into rammed earth to
articulate the surface, create new
textures, allow light to pass through,
form storage niches, etc. Issues will
be the fragility of materials subjected
to tamping, the drying time of
rammed earth, methods of anchoring

objects into the earth mix.



























To determine a soil/cement mix that
will achieve the compressive strength
required by code

This project must happen in three-week
cycles, because the building code requires
that the earth samples be cured for 14
days before they are crushed to determine
compressive strength. Four of five rounds
of earth mixing, tamping and crushing will
be necessary to determine a reliable mix
to use on the rammed earth residence to
be guilt in the spring semester of 2001.
We will begin with standard mixes pur-
chased from B&R Gravel (adobe mix and
engineered fill). From there, we will very
the amounts of cement, fill, clay and
pigment to learn which elements contrib-
ute to or detract from the strength of the
mix. We will work with Western Tech Lab
and their test cylinders to make sure that

we conform to industry standards.



To invent formwork refinements neces-
sary to allow a discontinuous concrete
bond beam to be poured at top of forms
or to simplify current continuous bond
beam forming process

The house to be built next spring will
be constructed with an incremental
form system. The forms will be sued
and then moved. One important
issue is whether the bond beam will
be poured in discontinuous batches
(but tied together with rebar) using
the forms when they are already in
place, or poured as one continuous
member at the end, requiring all new
formwork. This is critical to the
planning of the project but requires
the most invention. It will take the
biggest test forms (18"x12"x6’, per-
haps) and require working in stages
to simulate the real construction

sequence.
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4 ( —
project number 5 The house to be builf next
spring will be constructed
To invent formwork refine- with an incrimenftal form
ments necessary fo allow system. The forms will
a discontinuous concrefe be used and then moved.
bond beam to be poured at One imporfant issue s
top of forms or fto sim- whether the bond beam will
plify currenft conftfinuous be poured in disconfinu-
bond beam forming process. ous batches wusing fthe
\ / forms when fthey are al-
ready in place, or poured
as one continuous member
at the end, requiring all
materials: new formwork.
a. rammed earth N o
b. 2-1/2" pvc
c. ready-mix concrefe
d. 18" "short"” snap-fies
e. 2-1/8" dia. pipe clamps
f. 1/2" plywood form-work
g. pnuemaftic tampers
h. 1/2" steel angle
i. 1" drywall screws
needs:

a. tfo explore options of bond beams
b. fo establish which system fo use
c. to experiment with the means of construction

/goals:
a. regisftering
1. finding a way to regisfter the bond beam-
meaning the ability to level the form work
with ease and to use the wall its’ self to es-
tablish the bond beam level and frue.
2. ease-find an easier way to hold a form for pour




(frial one :

plan:

1. using a technique ftested in earlier experiments,
gular niche was casft into the fop of the earth wall.

angle used to creafte that niche was then attached using 5

drywall screws @ 12" o.c. fto the bond beam form work.

plan requires sftrict discipline when creating the niche.

needs to be perfectly level.

2. once the angle is atfached, the angles are set info
groove, allowing the wall fto support the weight of fthe
3. pipe clamps, as well as snap fties, are used fo contain

formwork horizonftfally.
actions:

1. the groove held its edges without a great deal of

degrada-

tion. the angles let loose during tamping and the groove

took on a curved banana shape.

2. the banana shape could not be reproduced accurately,

sulting in a gap between the earth and the form. its
to be level was dependant upon the niches.

ability

3. three snap ties were used and fthey held without any prob-

lems .

conclusion:

1. the idea was worthy for ifs ability to use the
wall for means of consfruction. it required a large
amount of labor to attach the components. affer the
attachment was completed, the ability to complete
the process of clamping the formwork on and pouring
was less than desirable. the entire process was
difficulf, and relied on things which were easily
done incorrectly. a more solid means of regisfering

the formwork is needed, something which will be con-
sistent over the entire structure...trial two.



(frial two : )

plan:
1. after the first trial, we decided to try a different

method for a befter leveled bond beam. learning from the im-
bedding experiment, we could place a pvc pipe in the wall,
horizontal and perpendicular tfo the wall's length, close fo
the levelness that we desired.

2. utilizing the pvc pipe, we could place a pipe clamp to

support the bond beam frame.

3. using the same frame that we used in the first trial, we
are going to puft two pvc pipes, 8.5" o.c from each end and
3.5" from the top.

actions:

1. we did the usual ftamping up until 12 inches high, fthen we
placed the two pvc pipes with pipe clamps inserfed in the
pipe through the frame, to hold them in place, as we confinue
tamping the earth.

2. a week later, after the wall dried, we ftook off the frame.
now, we used the same method of consfructing the wall, in-
stead of letting the ground support the frame, we used the
pipe clamps in the pvc pipes as supportfts for the bond beam
form.

conclusion:

1. after the concrete mix cured, we took off the
form and measured the surface of the bond beam pour
with a level, it was level.

2. the gap between the frame and earth created some
rugged lines on fthe side of the wall where fthe con-
crete leaked out. This was due fto the width of the
wall being slightly more narrow than the snap ties.
3. the holes created on the wall gave a nice
aesthatic to the elevation but a method of capping,
possibly precast concrefte, could be explored.

L. this appears to be a convienent and reliable sys-
tem since the pvc/clamp system is already used to
form the rammed earth wall.




