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General Description of the Proposed Type.

About a year ago the idea was first oonceived
of dbuilding one story conarese houses and garages in
vertical portable seotions., At that time the ilea €14
not seem practical. Now, however, after having given
the subjact oconsiderable thot, it 1is believed that, with
alterations, the ides may be all right. The ojjeot of
this prodblem is to determine whether or not it would de
practiocal to oconstruot the proposed bHuildings in verti-
oal portadble sections.

Believing that the idea is practical, and
attempt shall be made to prove three things; first, that
it is possidble to tuild the houss in sections, seoond,
that the ocost of material will be less if the house be
built in eeotions, third, that the house ( inoluding
cost of labor) will cost less if duils in sections.

To prove the adbove, a model house and a model
garages will first de designed. The house will de &
small one story structure suoh as might de used for cot-
Sages at lakeside reeorts or for workingmen's homes in
the factéry distriots of our larger oiSies, or wherever
a four t0 six room houes is desiradle. The garage will
be a two car garage.



Mode/ Garage.

k 18-0" o

T‘EF ——— — — ==
b
N

kY

ol

N
11 L, 11

e

\\‘

Floor Flan.

s 8:0

rd
/ \/
:



AP \ahol

-

AN s\



Mote/  Garage.

Front Elevation.



AATWHD AW

AOVTRINENA e




Mode/ . Garage

0-/5-
e bt 2 daa

Srde Elevation.



ARV \InaN

TN

ST o e

AN 2

~



Moae!  Garage

fear C[Llevarion.



AMFWI A

SR e
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Tests for Conorete Wadls Variously Reinforced.

The first tests oonducted were with test
slabs. The purpose of this series of experiments was
to determine relatively, the comparative strength of
different mixes, water ratios, reinforoements, and
thicknesses. It was also desir able to determine the
most prodable point of failure in the sladbe, along
with a better general knowledge of the subject, which
would help to remedy any unforeseen difficulties.

To obtain this data, thirty test slabs were
poured, each one being on a standard frame. This
standard frame was reotangular in shape, and was made
from two four-foot strips of pine 13" square, and
two, twe=foot strips of the same dimensions. These
were nailed togethér in suoch a manner as to make a
rectangle of wood whose inside measgrements were 303"
by 48", in the olear.

After spreading paper over the floor for
the purpose of preventing the green concrete from ad-
her ing to the floor, the frames were laid on the
paper and the conorets poured in, and leveled off to
the proper depth. When wire was used, it was nailed

to the upper side when the frame was laying in the



pouring position, care being taken to let the wire
hang looss enough s0 as %0 nearly touch the floor
half way between the supports.

Portland cement was used with good gravel,
whioch showed practiocally no organic matter under the
sodium hydroxide test. The gravel was not ecreened,
and as a result, a little trouble was encountered due
to the presence of stones which were t00 large to be
covered in eo thin a sladb. However, this did not slow
up the pouring to any great extent, and in ppesotioally
every case, the conorete was poured within 40 minutes
after it was mixed. The oconorete was mixed by shovel-
ing over the gravel and cement four times before the
water was added, and two times after the water was
supplied.

The slabs were tested oomparatively, by plac~-
ing the aotual weight on a two by four, eight inches
long, which was placed on the center of each slabdb.

The two by four was really only 13" thiok, and as it
was 8® long, thers were 13 square inches of bearing
surface. This bearing strip was placed with ite long
edge parallel to the long sides of the slab.

Unless othserwise stated, the mix was just

wet enough s0 that there was a slight slump, and no



more. In other words, the conorete, when poured, wae
Just wet enough so that when it was slightly tamped,
& very little water would be noticeable at the surfaoce.
The slabs were sprinkled every few days
while they were hardening, but muoh better care oould
be given Wery easily. The temperature of the garage
in whioh the slabs set, was rather high, and a good
drying atumosphere resulted. If the sladd had been ale
lowed to dry more slowly, they would have been much
stronger and better results would have been obtained
in the tests.



Dats on Test Slabe.

To Test Mixes.
1, Standard frame with 3" wire mesh, 1 : 43
mix, poured 13" deep. Weight when tested 128 1lbs.
Tested at 30 days.

The sldkdb failed by breaking in ocenter.

The failure was very slow and gradual, and was due
to tension failure. The bond between the concorete
and the wire was very strong, the wire cotuaily break=
ing in several places. The faot that the conorete
oclung tightly to the frame was partiocularly noticeable.
The slab failed under a 800 1lb. load.

3. Same slab and same failure as No. 1, falling
under a 800 1lb. load.
3. Standard frame with 3" wire mesh, 1 : 6 mix,

poured 13" desp. Weight when tested 130 lbs. Tested
at 18 days.

The slad faliled by breaking in the ocenter,
very gradually. The failure was due to inability to
resist tension stresses. The conorete olung tightly
t0 the frame. The breaking load was 650 1lbs.

4. Same eladb and same failure as No. 3, break-
ing under a 550 1lb. load.



5. Standard frame with 3" wire mesh, 1 : 7§
mix, poured 1}* deep. Weight when tested 138 1lbs.
Tested at 18 days.

The slad failed in the center due to ten-
sional stresses, dreaking very gradually. The oon-
crete clung well to the frame. The breaking load
was 450 1bs.

8. Same sla b and same failure as Ko. 5, break-
ing under a 450 1b. load.

7. Same sla b and same failure as No. 5, break-
ing under a 500 1b. load.

8. Standard frame with nails at eight inoh in-
tervals, no wire, 1 : 9 mix, poured " deep. Weight
when tested, 71 lbs.

Slad féiled in the ocentexr from inadbility to
resist tensional stresses. The oconorete clung very
well to the framm, It failed under a 100 1b. load.
Tested at 15 days.

Tests With Nails Only.
9. Standard frame with nails at eight inch in-
tervals, 1 : 44" mix, poured 1" deep, tested at 17
days. Weight when tested 85 lbs.
The sldd failed first in one ocorner where &

nail was oovered with only 1/8 inoh of conorete, and



then it broke arcund the other aails and across the
oenter. After oraking slightly, it failed suddenly
thru shear. It was tested bottom side up whioh
might account for its failure to withstand a larger
weight. It broke under a 335 1b., load.

10. Same slab as No. 9, but weighed 101 1bs.

The sladb failed by oracking thru the oen-
ter. As the nails were spaced comparatively deeply,
the conorate was seoure to the frame. 8lad broke un-
der a load of 375 lbs.

1l1. Standard frame with nails at eight inoh in-
tervals, 1 1 4} mix, poured 13" desp, tested at 17
days. Weight when tested 138 1lbs.

The sladb failed to orack or to show any
eigns of failure under a 800 1b. load. An acoident
ocourred at this point tho, and the weights fell onto
the slab. Upon replacing the weights, the slad broke
under a 700 1b. locad. The conorete f‘ilod first to
oracking, and then to general failure. The conorete

stuck to the frame very well.

13. Same slad and same failure as No. 11, sladb
weighing 133 lbs. and failing under a 600 1lb. load.
13, Standard frame with nails at eight inch in-

tervals, 1 : 4} mix, poured 3* deep, tested at 17 days.
Weight when tested 161 1lbs.



The alab nald up 350 lbe. without showing
any signs of fallure. A% this point tho weights
tipped off the beam and fell onto the slid. The
slkd was set aside for twenty four hours until somse
more weighte oould be seoured. It was then reloaded
failing under 1050 1lbs. The conorete stuok very

clos ely to the frame and failed in the ocenter only.

Tests With Wire Mesh Only.
14. Standard frame w ith 3" wire mesh, 1 : 4}
mix, poured 1* deep, tested at 17 days. Weight when
tested 90 lbs.

The slad coracked under 335 lbs. and broke
gradually under 400 1bs. It seemed to fail first
near the wocod thru shearing. The presence of nails
would probably have strengthened it considerably.

It was tested with the under side up. In thies case

~the wire was nailed to the under side, instead of to
the upper side, as the slad was to be only 1* thiock,
15. Same slab as No. 14, weighing when tested

89 1lbs.

r;iluro is very gradual. It does not real-
ly break, dut fails rather from bending, as it seems
to bend and still not break. The conorete stioks to



the frace very well but tbo’prooonoo of nails would
probably increase the strength., It was tested with
the under side up and failed under a 360 lb. load.
16. Stendard frame with 3® wire mesh, 1 : 4}
mix, poured 11" deep, tested at 20 days. Weight
when tested 131 lbe,

The elad failed in the center very gradual-
ly. The conorets stuok to the frame very well., The
breaking load was 750 1bs.

17. Same slab and same fallure as Ko. 18, ox-
oept that the breaking load waeS00 lbs.
18, Standard frame with 3% wire mesh, 1 : 4¢3

mix, poured 3* deep, tested at 18 days. Veight when
tostad 166 1lbs.

8ladb breaks under a 1035 1lb. load. It fall=-
ed very slowly and gradually, and in the center only.
The oonorste stuok firmly to the frame,

18. Same elad as No. 18, weighing 168 lbe.

Slab breaks at 1350 lbs., failing &long the
edge where the wire was covered with only 1/3 4inoh of
concorete.
a0, Same slad as No. 18, woighing 165 1lbse.

8lad fails very gradually under 1300 1b.
load. It seemed to faild in the ocenter firss.



Yor the Iffeot of Watar Ratio.

1, Standard frame with 3" wire mesh, 1 : 4}
mix, poursd ll%dcep, teated at 18 days, 2° slump
when poured., Weight when tested 125 lbs.

Slab breaks graiually under 650 1lbs., fail-
ing thru thae oentar.
€3 Sume slab and same failures exaotly as No. 31
except weight of slad when tested wie 135 lus.
23, Standard frame with 3% wire mesh, 1 § 43
mix, poured 1li" deep, tested at 18 days, 5" slump
when poured., Welght when tested 130 lbe.

8lab brsaks under 550 1lb. load, gradually
failing in the center from inability to withatand ten=-

sional stresees.

Fire ané Nalls.
4. Standard frame with 2* wire mesh, and nails
spac8d at eight inoh intervals, 1 t44 mix, poured 1}*
deep, tested at 13 days. Weight when tested 130 1lbs.
Sladb breaks in the center under a 850 1b.
load. It failed very gradually, and the conorete stuck
very firmly to the frame.



a5. 8lad and failure is identical to No. 3 4 .

Test for Moving of 8Slab.
36. Standard frame with 3° wire mesh, 1 : 4¢3}
mix, poured 1}* deep, tested at 18 days, moved 150
feet after 3 days. VWeight when tested 1385 1lbs.

8lab breaks under 750 1bs., falling in ten-
sion in the genter., It stusk to the frame very well.
37. 8ladb same as number 36 exceptf it was moved
after four days.

Slab breaks in the oenter, gradually, under
& load of 700 1bs.

Special Slabs.

o8, A special elad was made by covering a stan-
dard frame with teqr-paper, over whioh was placed the
2" wire mesh; the concrets being poured on top of thss
and being held, while setting, by the tar paper. A
1 : 4} mix was used, with a dry mixture, poured 13°
deep and tested at 17 days. Veight when tested 139 1lbs.

Slab breaks very gradually inder 1075 1b.
load, It failed in the center, stiocking very tightly

to the frame.



39, A 3ppaisl sladb was mads ths smo as No. 38,
exgept nailé were added at approximatély eight inoh
intervals. Waight when testsd was 130 lbs.

Breaks undar 900 1lb. load, failing along
the edgze wheme tha oonorste waa only about 1/3 * thiok.
20, A speeial sladb was made from a standard frame
and nails, using a 1 3 7} mix, pouring 1* deep, and
testing at 15 days. Yeight of slab) uhen tested, 78
pounds.

Slab oradcks and breaks under 150 lbs. Chears
thru at thres nails. There was only 3" of conarote
between the nails and the upper surface. The concrete

st@ok to the frame very well.



3 Results of Tests.
liioa.
The slabs, each 13" thick held approxi-
mataly the following loads;
1t 43 mix, held 850 1d. average.
1186 mix, * 600 * .
1t 7% mix, ° 450 °* .
From this 1t would seem that the 1 & 43
mix 4a the prorsr one to use, altho it is poesible
that the 1 ¢ 8 mix might be practioal.

Naile Only.

From these slabs we find that the nails help
oonsiderably to tie the conorete to the wood frame.
However, we also notice that the slabs without the wire
hold up only adbout 3/3 of the load that the slabs with
the wire will hold. This is not all, for it ie readi-
ly essn that in every instance, the slabs having naile
only, failed instantly, whereas, the slabs with the
wire falled very gradually. This shows conolusively
that the presence of the wire ie vsery desiradble, and
thatf the slabs with only nails, would, in most cases,
be unpractical.



Wire Only.

The slabs with 2" wire Mesh, and a 1 : 43
mix, held up the following loads;

1* thick 380 1b. averaze.
3&- . e7rs " "
an ] 13w LJ3] ]

This showa that, as far as agtual strength
is concerned, the wire does not sesem to help to any
great extent, altho it doss seen to strengthen the
slab a 1itile, cay approximately 15%- 30$. The mos$
noticeable featurs of this test is the faot that the
slabs reinforced with the wire mesh pjeyvex break in-
sténtly. They always bresk vary gradually, and do not
£all to pieces, upon breaking, dbut simply crack into
pleces which are heald together by the wire mesh. Fur-
thermore, tho wirs mesh s esms to bind the conarete

nore firmly to thes frame, which is alsn very important.

Water Ratio.

The 3" slump did not seem to make a large
enough differonce to prove amuch of anything. The Sest
slabd averaged about 35 1lbs. less than those having
praotioally no slump, which is about what we might ex-
pect, and therefore we may oonclude that the 3' slump



will destroy about 7% of ths strength of the slab.

The slabp with the 5* slump broke undor &
560 1b. load, whioh was 150 lbs. below the slabs with
practically no sluny, and we might oonolude that a 8*
slump will destroy about 22% of the strength of the
slab.

Wire and Nells.

The slabs both broke under 850 1b. loads,
end, sa they were each 13" thick, it scems that they
held up more than the slabs with the wire only, by
175 lbs. However, these tests are only oomparative,
and e0 we will oconolude only, that the nails will in-
crease the efficiency of the elabds, & small unknown

amount. °

Meving of Glabs.

These slabs both held up more than the aver=-
ege aseumed for their olass of slabb, and s0 we may
suy conoclusively that elabs may be sarried about osre-
fully, after they have zet two dayms, without harming
the slad in the least.

sp0°1310
Slabs with tarpaper and wire held up 1075 1lbs.



and 900 1lbs. which shows that they seem to bde much

sdsonger than the plain slabs. Furthermore, as the

stronger elab hadd no nails while the weaker slad did

have nails, we may conclude that when the oonorete

ovsr-laps the studding, the nails ares not of much

valus,
Conslusions From Tasts.
1. Usa 1 : 4} mix,
2. Use just snough watsr to make the mix worke

6.

able, or 80 it will shiw a very slight slump.
Use 2" mesh wire stretched over tar paper.
Do not use nails until it is shown that it
is impossible to do without them.
Slabe may be moved two days after being
roured without weakening their strengthk at all,
If the gravel were soreened so as to teke
ocut the larger stonedf much time would be saved
in the pouring.



The second part of the tests consisted in
the construotion of several of the proposed sections.
Theess were built accerding to the plan on dblusprint
Fo. 11, being mads 8'=33* high and 4! wided. Tive
sections wers mada ae follows:

1, The first section was & solid seotion made
of (3 x 4)e, barbved wire, building psper, and conorete.
3, The seoond wae & window esaction nade in the
same mAnner &s number one,

3; The third was a e0lid seotion the sames as
number one, except, 3" wirc mesh was ueed in plilace of
the barbed wire.

4. The fourth esestion was a door seotion made
like number one,

5. The fifth seotion was a solid section made
similar to number three.

‘The barbod wire was rliaoced at six to eight
inch intervals and irn a horisontal position. The ob=-
Jeot of using the bharbsd wire was to determine the
praotioability of ueing it in plaoce of the two inch
mesh which was oomparatively exbonntto.

TBuble was ancountered in the pouring of

seoction number one. The first dAifficulty was oaused



by the paper giving way before the oconorete had set.
This was caused by using a mixture which had a trifle
more water than was needed, and also from the faot

that the naile which held the barbed wire, and which

also held-thq paper, were from six to eight inohes

apart. The paper failed by pulling out where the
nails fastened it to the rfamo. This trouble was re-
medied by placing (3 x 4)s under the paper in such &
manner that they held the greater share of the weight
of the oconorete between the studding.

Tsing these precautions, the eeocond section
was cast without any similar difficulty. However,
sémo of the barbed wire was not very straight, and af-
ter the oonorete was in pla?o, the wire wseemed to come
to the surface while the conorete was setting. Owing
to the faot thatf the barbs on the wire were, in some
cases, mnearly and inch in diameter, the wire showed
quite plainly in the conorete and made an unsightly
slab. It seems that this charaoteristioc of the barbded
wire is prodable serious enough to prohibit its use/

Next the third seotion was poured. Here
again diffioculty was enocountered, due to the stretoh-
ing of the paper. In the test slab, with a 33" glear
span, the paper did not seem t0 stretoh in nearly so



noticeable a manner as it 4did in this seotion, where
it stretched for nearly a half hour, and perhaps lon-
ger. The paper 4id not pull out around any of gho
nails, but simply strstched, making oracks appear over
the studding, due to the settling of partly set con =
orets between the studding. The (3 x 4)s were not
placed between the studding in this seetion because

in the test sladb, the combination of 3" mesh and paper
held the oonorete in a satiefactory manner, over a
larger span.

The fourth section was poured satisfactorily
using the precautions mentioned above,

The fifth section was poured, with the adbove
precautions, satisfaotorily.

The seotions were sprinkled thoroughly esvery
day or two, and allowed to set for eight days. They
were then seé up and spiked together, using spikes
thru the end studding of each section and also spiling
down one plates across the tops of the seotions. The
sections went together in a very satisfaotorily manner
and showed absolutely no 1ill effects due to the pound-
ing of the large nails. 'Thio was one of the most ime
portant teeta, ehowing that the seotions may be fast-
ened togethor with spikes, and still have the concrete
firmly and s0lidly attached to the studding. The



weight of the sections are such that two men ocan han-
dle them satisfactorily, altho the full sections oould
be handled easier with three men. The weight of a seo-
tion 1e approximately, 300 lbs. for door section,
300 lbs. for window section, and nearly 400 lbs. for
the s0lid seotion. The sections when finished with
stucco appear to be one s0lid wall, and have a very
good appearance. The seotions were strong enough to
resiast the pressure of a ladddr leaning against the
wall and supporting one man, and as the conorete was
only eight days old, it .will certainly inurease in
strength several hundred percent, making the walle
much stronger. Any failure caused by a ladder leaning
against the walls, or eome other exterior pressure,
would be very slow and gradual, due to the wire rein-
foroing in the conoretes.

The seoctions have held up admirably and fule-
ly as well as was hoped for. ”fomn now investigate
the ocost of oonstruotion and the advisability of the



Cost of Materials.

The following ocaloulations are based on
this price list, obtained in Lansing, Michigan, Mar.
36, 1931,

From the Cove Lumber Co., Bell 30.

Oitz 3439.
3 x4 (fir) 38.00
3x8 b 38.00
l1x4 . 65.00
Roof boards 35.00
1l x 6 siding drop 50.00 Dbevel clear 55.00
31* matohed pine flooringsfl.- 80.00, #3- 45.00
maple flooring #1- 135.00
3 x 10 45.00
3 x13 47.00
Building paper 3.00
Three-ply roof paper 3.00
Cedar shingles clear ?7.00
Lathe 33* 358¢, 46" 60¢
Beaver board 50.00
Window frames and sashes 3.50 frames 3.00 with 7/8" ocase
Approx. 2 x 5! sash approx. 1.50 per window
Door frames and doors

23 x 63! 4.00 no sill, 3.50 - 7/8" casings
3" mesh fcnoinga:' wide costs 1li¢ per eq.ft. at hardware
store in Bast sing, dbut in-as-much as I am sure that
it can be purchased, by the roll for l¢ per sq.ft., or
less, I shall oconsider it as costing 1l¢ per eq.ft. in
these ocalsulatiéns.
£rddd

b L Cement is sold for 80¢ per sack, or 3.15 per
arrel.

Gravel cost 3.75 per load. There is approx-
imately 1} ou.yds. to the load.



Cost of Sections.

Garage.
Cost of a 4' seotion with studding spaoced

8' center to edge.

(3 x 4)s 33 x (8/13) x 3.8¢ $ .81
paper «10
wire 33
nails .06
Oonorete ( 3 3/3 ou.ft.) —a83
Oost of one four-foot seotion $ 1.91

Cost of a 8' section with studding spsoced

3% genter to edge.

(3 x4)s 44 x (8/13) x 3.8¢ $ 1.3
paper «15
wire 48
nails .08
Conorete 0 $6.30 per ou. yd. 189

Cost of one siz-foot section $ 3.73

House.
The house sections will be the same as the

4% garage sections exoept, there will be an additional
studding, due to the faot that th 3 studding in the
house sections are placed 16" oenter to ocenter. This
will make the house seations cost § 8.1¢ .



Estimated Cost of Model House When Construoted
In Seoctions Without Porches.

In=-as-much as the house is the same with
the exoeption of the outer walls, the differmmoa in
the cost of these walls when built in seotions, and
when built by the present method, will equal the 4dif-
ferencein the cost of the house when built in seotions
and when dbuilt by the present methods.

Walls.

18 = 4 geetions required. @ $3.14 $ 38.53
Plates. (180/1000) x (8/13) x $38.00 4.56
Beaver Board (same as by present method) 685.00
Windows. (same) 36.00
Doors. (same) 37.50
Latohes and looke eto. 30,00

Total $301.58

This anoﬁntn to approximately $300.00 or, in
other words, the house material ocan be purchased for
$50.00 less money if the house is built in seotions.
This means a saving of at least 10* of the cost of the
material for the building of the house by the p resent
methods, without sheathing.

The sheathing would oost (580/1000) x $35.00
or $30.30



The oonorete seotions are Wwetter than
sheathing plus siding (ses sumary), and so it might
be considered that the houseg, if built by the pre-
sent methods, would cost about $70.00 more than it
would if it were built in seotions. In other words,
the house built by the present methods costs about
15% - 304 more than it would if it were built in seo-

tions.



Eetimated Cost of Model House by Present Methods.
Withous Porches.

¥alle,
Studding. 85 x 8 x (2 x 4713) 1s 454 dA.ft. Use 460.
(460/1000) x $38.00 1s $18.34 $18.34
Plates. 163 x (3 x 4/13) is 108 bd.ft.
(108/1000)x $#38.00 4is $4.11 4.11
Siding, 6%; 43" to weathar.
(850/1000)x $50.00 is $43,30 43.50
Other Exterior Lumber.
(80/1000) x $65.00 ie $5.20 5.20
Building Paper.
8 rolls at $3.00 1is $13.00 13.00
Beaver Board.
(1300/1000)x $50.00 is $85.00 65.00
Windows, sash and frame,
6 0 $6.00 1s $36.00 36.00
Doore with door frames.
56 $7.50 is $3280 | 37.50

Latohes and locks for doors and windows

inoluding widdow weights eto. czo.oorot.l f!%%fgg'
Allowing for nails makes walls amount t0 approximately

§ 350.00 without sheathing, which means that with
sheathing, the material would oost approximately $370.00 .



Ploor.
Joists. 26 x 10 x (3 x 8/13) is 347 bd.ft. Use 350.

(350/1000)x $45.00 1s $1575 $15.75
Sudb=flooring.
320/1000 x $#35.00 is 11.30
Pine fleoring.
12700 g omata, 10 #1030 0%
Finishing lumbder.
(175/1000) x $70.00 is $1353 . 15'}%3-
Allowing for nails makes total of $85.00

Roof.
Rafters. 18 x 13 x(3 x 4/13) is 144 dd.ft. Use 150.
(150/1000) x $38.00 ie $5.70 $ 5.7
Roof boards. 34 x 17 1s 408 bd.ft. Usef 435.
(435/1000) x $35.00 is $14.88 14.88
Roofing paper, 3=ply.
8 rolls @ $3.00 is $15.00 ‘%

Allowing for nails makes tosal of $37.00



Ceiling.
Joists. 18 x 10 x (3 x 4/13) is 130 bA.ft.

(120/1000) x $38.00 is $4.56 $4.56
Beaver board
(400/1000)x $50.00 is $30.00 ,g%fg%'
Allowing for nails makes approx. $36.00

Paints.
Total inside and out approx. $40.00 $40.00

The total cost of the house comes to $413.81
without sheathing, or $433.00 with sheathing.
Cost of Fromt Poroh as Designed.

Studd 30/1000)x $38.00 $ 1.4
Siding (3850/1000)x $50.00 13.50
Joists (140/1000)x $45.00 6.30
Flooring (180/1000)x $45.00 8.10
Roof rafters (32/1000;x 338.00 1,23
Roof boards (200/1000)x $35.00 7.00
Post and beam 3.00
g::::ng paper, 3 rolls @ $3.00 68.00

| 4558
Allowing for nails makes total of $53.00
Cost of rear porch $ 3.00
Costf of steps for front and rear

538

cgot of 1' ognorete foundation §* thick
35 c“oydo 6 36015 ie ’1308‘

Total costf# of house withocut foundasion
$473.81 , sheathing got included. Total cost with
foundation $488.65. Allow $600.00 for material,
Allow $520.00 if shancthing is to be used.



Estimated Cost of Model Garage Built in Seotions.
In-as-much as only the wallsf are to bde

built in sections, the cost of the other parts of the
garage will be the same as tho built by the present
methods. Therefore, the difference in ocost between
the wall built in sections and the wall built by the
present methods, will also be the difference between
the cost of building the garage ¥ sections, and the
cost of building the garage by the present methods.
Henoe, we need onlyjy aooneider the ocost of the wall,
when built in seotions.

Wall.

3 = 8' seotions $ 8.16
9 - 4 . 17.19
Plate on top 73 x (8/13) x $38.00/1000 1.83

Nails eto. ss&fﬁﬁ'

Total cost of wall $39.00

This is $36.00 less than the wiédls would
cost if built by the present methods. In other words,
the garage can be built for $36.00 less, if it be
built in sections. The total estimate would be $114.00
but it would be advisable to allow $13Q000 for the total
estimated cost of materiale for the garage built in
sections. This estimates the ocost of conorete inoluded.



Estimated Cost of Model Garage by Present Methed.
Roof.
Roof boards. 3 x 10 x 19 or 380 bd.ft. Use 400,
(400/1000) x $35.00 1s $14.00 $14.00
Joists 30 x (3 x 4/13) x 10 4s 133 bd.ft.
(140/1000) x $38.00 1s 25.33 5.33

Roofiny paper(3-ply) 4 rolls at $3.00
Total tﬁ@f@%’

Walls.

st 44 x 8 (3 x 4/13) 1s 335 bvd.ft.
Plates © x 18 (2 x 4/13) is 108 bd.ft. Use 130/

(385/1000) x %38.7%0 1s § 13.49 $13.49

Siding for exterior walls(6" siding, 43" out)
850/1000 x $50.00 is $42.50 )

'l'ﬂll °
¥indows.
3 sash 9 31,50 1s $3.0
3 frames 8 $3.00 s i
Total $ 9.00
Doors.
Lumber.(300/1000) x §50.00 is 815 00
Hinges and ladoh 3,00
Total $17.00
Masonry,
18 z 1:3.3 (4‘18)/27 is 4 1/3 ou.yds. gonorete reqd.
6.18 Total  $38.65

The total estimated coet of maserdal is
#139.96 and allowing for inoidentals brings total to
spproximately § 150.00 .



Summary.

After giving the subject careful thof, # /7 Aas
f&:‘ ooncluded that the labor required to put the
sections in place(and make them), is about equivalent
to the labor required to put the etudding in plage in
the ordinary manner and to nail the siding thereto.
If sheathing were also used, the seotion method would
save the time required to place the sheathing. This
means that in a building where only siding is to be
used, af saving of matorial only, would be the result.
If, however, sheathing wewe to be used also, a saving
of both labor and materials, would be the result of
building with the oonorete sections . The cost of
stuooodng just about offsets the ocost of painting, and
will be considered in thstf Manner.

It is necessary to consider the labor oost
in the above manner becaused the cost of labor for the
duilding of the seotions is very indeterminant. If a
nixer were used, the lador item would probably be much
lower thaﬁ that estimated in the abofo paragraph, while
on the other hand, if no machine were used, the labor
might be a trifle higher than the above estimake., How-
ever, taking all things into oonsideration, the abdove
estimmte can be oonsidered as deing quite fair and re-



liable.

In the garage, as in the housed, the ocompar-
ison between the two methods was based on the assunpe
tion that the house and garage built by the present
methods, would not have sheathing. It has been shown
that the house ocan de built in oonorete sections muoh
cheaper thany the very cheapess of houses ocan be buils.
The conorete seetional house ie, however, ia reality,
muoh more practical than the common frame house, built
with both sheathing and siding. To prove this we need
only t0 investigate the heat conductiviyy, and impere
viousnesa oharzoteristios of s$he oonorete.

In 'Hool and Johneon's' *Concrete Engineers ‘
Handbook®, we find beginning on page 354 an article on
*Durability of Oement Mortar and Gonarete®, from which
the following statements wers takim. ®Conarete ranks
highly as a fire resistant and fire proofing material,
principelly because it possesses a low rate of heat
oonduotivity and has a low doefficient of expension,
praotically aqual to that of steel, in addition to be-
ing inoombuetidle. Other mesonry materiale like some
of the natural stonee and terra-ootta are no less in-
oocmbustidble than concrete, but are inferior to the lat-
ter as & fireproofing meterial, beoause they pessees






either greatdr conduotivity or s higher cceffiocient of
expansion. All oconoretes, stone gravel, and oinder,
have a very low thermal conduativity. When a surface
of a mass of conorets is exposed t0 a high heat for
hours, the oonorete one inoh below the surfase will de
several hundred degrees delow the outside temperature."

The 1 1 4§ mix used for these concrete seo-
tions, is practically impermeable. In a vertioal wall
such as these sections would be used in, there w ould
be no danger of dempnees, with #0 rioh & mix. Jurth~
ervwore, the air space beitween the studding, would not
ondy aid in preventing heat oonductivity, but would ale
60 prevent any moisture s0llesting, which would tend
to make the houszs damp, Then.with the pressnce of the
huilding paper slso, it oan bs eafe ly gauranteed that
ths seotional house of aongrete, is not oanly ohsaper,
ut that it is aleo more practical.

The advantage of the saection method over the
prosent method would be most notiocsadle in the smaller
buildings, and therefors it would be wige to limit it
to einjle atory, four or five room houses, and garages
fozr ona or twof oara. Of coures larzor one-story
buildings oould ba built, but the saving gained by thise
mathod, over the prssont mathod, would not be 8¢ notice~

able, LY any means.
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The initial cost of a construotion plant
would be very small. In faot, if the oconorete were
mixed by hand, and it could be quite well mixed that
way, there would be praoctically no initial cost ex-
oept the cost of a few tools such as pails, hoes,
shovels, trowels, wire ocutters,houzmers, saws, and mix-
ing platform, whioch altogether would ocost about $10.00 .
1f the mixing were to bs done by machine, which would
really be moro pragtical if many sections werxs to be
made, there would dbs the additional cost of the maochine
to take into consideration.

It would be advisable, if many sections were
t0 be construated, to purchase additional lumber for
forms, or for the (3 x 4)s that are used for supporte
ing the oonorete while it is setting. These forms
oould afterward be entirely used formframes, and o
would not necessarily he included in the expense aocount
as, forms.

The cost of conorete house construction by
present methods, is enormous. It is much more than
the ocost of the little frame house used, for the oom-
parison of prices. The cost of the stuoco finished
house is also a great deal more than the cost of the
little frame bouse used in these oomp arisons. This



exphasises the faot thet the cheapest house that gan
be constructed by present methods was used in these
oomparieons. In other words, this ssotional bHuilst
house¢ ls far cheap er than any concrete-=finished
house built by the present methods. It should de a
sundeseiul building proposition.
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