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q

and plaster of the old oartitions; metal trim reolaced the

wood trim; and other smaller changes were effected. Th

f'nal cost slightly exceeded the figure of seventy thous-  
and dollars, or better than four times as much the original

figure.

lie in the proper selecting of material for the duty to be

preformed, elimination of the waste in home buildirr (which‘50

6
+

0by the way is set by the Departmen~ of Conner e at fifty—

three percent), elimination of labor by buildin: units in

factories under mass production, the units being fithd and

ready for installation. B; combining the above economy,

then.eliminating from the home all unnecessa"y soace, and

replacing the more exp nsive sections of the home with

sections whose construction cost will ‘un less, you will

then have effected the possibilities of economy.

Few materials necessaril* require new methods. Gith

the use of steel for the frame of a house a change becomes

evident in the relationship of the structual parts, and

.
the function of the walls, partitions and floors must be
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to ceil in5 can be Obtained witnOit the thiciheos required

. 4.1. ,: x r- .. -. J-‘+' one." '~ . r. °.-.

of the lan—eeaiih5 Jartition. Jose insulatin5;Jat€ri als

are available.

Partitions do not have to be large, bare surisces

requiring scecial treatment to break their monotony. The

side of a room may oe wade in easiiv—handledunit that in

themselves break the monotony, and require no artificial

.. ,.., .z. .. .1... 4.‘ ...... "‘ .5 .. :1 . ' 5-. .

treatment to mar tneh attractive. ah c—aaue units hasc
a

5

to ceilinw and require no labor after
CD

0 Hextend fron fl 0

installation except decoration.

It is difficult to solve t1e floor problem until ve

i. “A: ‘4‘ a" :‘ VA (5 ' 1 . 0' . q r- r

cease to Imitate the traditiO;al woos Joists aitn a hood

to the top and a ceilin: plasterec to
51

C
h

flooring fastene

the bottom. Thi was the onlv floor nossihle in its day,
U A.

r
r

u
.
)

but the entire construction had all the bad qualities of

vood construction. The flat ceiling was

eXpensive to decorate.

With the use of steel it is not necessary to have

the ioists close to;ether. Slabs four feet wide need not

be over three inches thi.h if cementitious materialsare

I.

used. Sucn slabs are economical to make, easily installed,

a

f

can be insulated for sound. The bottom f the slab When

installed is ready forpaint or other finished decoration.

Thin, stron5 slabs for walls, partitions and floors

are wade possible by use of steel reinforcenent and the

str‘n'th of tmi steel connections to the steel frame.

‘Sich buildin:s could ~o through the convulsions of an
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undouotedly foot in5 and foundation wall designs suffer

more fron our yresent dav methods of cons ruction than any

other part of residenceor small building construction.

'reater oart of our homes originate not in the archi-
{3 -

he

)

tacts office but in tne rooms of a real estate a5cnt. Plans

are forthcomin5 either from the lunber cosany or from the

hands of an individual even less able to design

a structure. Footin5s, usually of the continuous wall foot-

ing type, are the minimum size set by the building code.

30 attention is paid to calculating of the loads suooorted

by the footin5 or to the bearin5 nressure of the soil, to

the chan5es in ty>es of soil, and to the history of the

section which may have been a swamp filled with rubb’sh.

It is safe to say that seventy—five percent of the h uses

built are under the direct supervision of carpenters who

nave no hnowled5e of foundation work; pouring of the foot-

ings and building of the foundation walls are probably let

on a contract to so:ne individua.l omnin5 a concrete mixer,

with no attempt to obtain a concrete of definite stren5t‘

or uniformity. How can we expect to find ho1es free of

unsightly cra.chs in the masonry, and clechs in the plaster?

Footin5s and fou11dations are two of the most inuortant

parts of.a residence. It would be too costly to make

borin5s to determine the condition 0f the sub soil, and

since the size of the footin5 can be easily and quickly

figured it probably would be W'se to excHva e and then

I

O
)

l



1n

 



‘

desi5n the footin5 to meet tne requirements.

Three types of footin5s lend tl1ens lves readily to(
D

residential construction.

First a cantilever slab thich projects in two balanc-

irv directions. A projection of at least four inches
‘0

V

should be used whicn serves as a leQe on vhich 1all

forms can be con wiently placed. The minimum depth of

the footin5 should be twice th projection. In this tyne

of footin5 it would be advisable to place t11ree five-

eQhth inch round reinforcin5 bars contincusly in the

bottom. Foundation walls on this continuous footing nay

be poured concrete either plain or reinforced, brick, or

concrete precast units laid in cement mortar.

Secor1dly the cuildin5 load may be distrioued to the

soil by a number of sin5le slab footings which would re--

ceive the buildin5 load from reinforced concrete beams

which also serve the puroose of foundation walls This

type of construction would need the most careful study

and desi5n for not only must the footin5s su1oort the

building but there must be a minimum of deflecti n in

the beam foundation walls

‘
1

‘-case 51¢ “ted by a concrete(
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Thirdly the

aft foundation, coverin5 the entire ouildin5 site. 1ne

raft mi5h1t be desi5ned either as a flat slab or as bean

and slado cons uction. The beam and slab is usuall more

ex;ens ive, but has the advanta5e over the flat slab of

allowin5 all oioin5 below the basement floor to be in—





stalled after the foundation nor: has been confileted.

All three ty1es o

drain tile as the rain or 5r und tater may wash the super-

imposed earth into crevices allowing the residence to settle,

thus badly cracking the walls and plaster. This action

sometimes continues over a period of years.

Waterproofing foundation walls maybe accomplished

from the exterior very cheaply. A coating of asohalt,

thined slightly with oil, fills the pores and may be

an: ied with a three nob brush; this treatnent, under

ordinary circumstances and combined with the action of

drain tile, w ”he very well. Under severe coniitions

it ni5ht be advisable to apoly n asphalt saturated fabric

to the coated wall throu5h the medium of hot asphalt.



 



WALLS:

Walls present to the architect or ltuilder the 5reat—

est variety of 1roblens in the buildin; of a hone. The

1all Hist DC des15ned to Withst 3d all loads “hich ay

ance both from the exterior and irterior. haterial from

nhich to build the wall must be available in large quant—

ities, and :ust be of such a cha1acter thct it may be

readily erected without excess labor and equionent costs.

Incidental to these characteristics the wall must be re-

sis tant to corris ion, must be waterproof, and the interior

must be free from conder1sMt on, and if the well is not

an insulatin5 material in its self it must be easily in-

sulated with insulatin5 naterial.

Seatite the 5reat nu1oer of conditions which must

be met in buildin5 walls there are a 1ar5e number of

materials available and the nu1ber of combinations of

materials end their combinations we have yet to find a

perfect or ideal tall. alar5e number of baked shale

anc clay products, and mold1ed concrete blocxs are usezd

in wall constr1ction. To a lesser extent noured concrete

walls are used, and to a still lesser extent due to its

F
)

nenme3 in tie field, li-‘t steel SCCL10118.
M

0‘

n

An important class of materials of wall construction

coworises products of clayHur1in5 kilns. The burnt clay

products include buildin1 brick (hard and soft), terra
O

(
C
)

l





cotta blocks, clay tiles and porcelains.

Bricks and clay tile are formed from a plastic mass

of finely 5roud clay and water. The molded bricks and

tiles are dried for several days after which they are burned

in kilns for approximately one week after this they are

cooled slo1ly. hree classes of brick are obtained: arch

brick (over burnt), red brick (well bu1nt),au so:t brick

(under burnt) Of these three tyges of brick only the red

brick may be used for exteriors, and the soft brick may be

used for bachin5 up the face brick or for interior walls.

Terra cotta is made in the sane 5 neral way as is

brick, except that it is burned at such a hi5511 tempera~

ture that the result' n5 product has a sli5htly vitrified

surface.

Porcelain is a special burnt clay product and is

comin5 into use in the construction field as a hard 5lossy

coatin5 n ri5id metal slabs or sneets. Its use has been

limited to roof construction but with th introduction of

r1eta studing its use h213 been exter1ded to exterior and

nterior ‘xall finish.

hasonry is always used in comires—ion. The compressive

stren5th per square 'n h of brick or tile masonry is much

less than the compressive stren5th of the individual units.

In 5eneral, stronger bricks and tilesha}e stron5me masonry

3

I',
Athan do weak bricks or tiles, but the quality of sorts

used, the closeness of fit between adjacent units, aid the

care used in layin5 the brick or tiles, are all i1aorta





factors in the strength of the rasonry. In walls cracks

occur most conmonly along the mortar join3. Then indi-

vidual units crack it is almost always due to shear rather

than crushiré

Brick, clay tile, and terra cotta masonry,if well

Hbuilt ard of good materials, are as r.ear y oer1uneh- as

any structual material. However, they may finally suffer

disintergration under weathering, and usually the freezing

and consequent expansion of absorbed water is a prominent

factor in the disin ergration process. Porous brick ab-

sorbs much more water than does hard burnt brick, and the

porous brick, in general, weathers poorly. Disfiguraticn

of the masonry may oe caused by the dissolvin: out of lime

and salts causing a streaked appearance. Mortar joints

in any type of masonry :re es_vccially liable to be dameed

by weather. Absorbtionof water and freezing has the most

marked effects, altnaibh an acid effect of the atmoso_here

with the continually washin5 by rains soon dis ir-tergates

the joint. .

Burnt clay nroducts are without a dOLfot the most

used of fireproof materials in homes and buildings now

constructed. From the stan‘ 3_1oint of a11earance ary

color, texture, or design can be obtained. Jere every

.
1

nome and building to be built of brick, such are the

combinations, that they would 1ever become monotonous.

flu-n . _, _:. a ‘- U— . . 9‘ ‘ . s_ 0 ~. n ”M” _. ”‘ _-.

lhe clay used in the manlflu of c11cns is very COmmOfl and

q

large deoosits of it are found in many locations. Raw





materials cost little and no extensive eu111e. i (
D

i (
D

m (

1 I .1. ~‘ , - ‘ pf u . 1* 'I “‘ '1 " $ - '34- ~ '~ 5 v9 -

ed in the &afldld0tdrlub, thus a Clea; many sections of

‘ - A ‘ ‘1 "- 1 v.‘ 7‘ ‘ A q Q fi r. , .P a

the country are served by local slants. :‘Ca'g‘cc or the

availability of the 1aterial, freish and haulini are at

a minimum and the material can be furnishec for erection

without delay. Erection of burnt clay ma

costly. High ”redo mechanics and the influence of unions

run the labor costs a little high. Size of the units, the

weight of the material, and the care in laying, slows

down the speed of uroduction. Erection so increases tne

cost of this type of wall as to place it out of reach

of most home builders. Durability of the material has

.‘ V 1 ‘ ..D ‘ 4.- q . 4—: -.‘\r

SCHSSLa. The Chief lCJlL with mdSORIC
2
1

already been

construction is its inelasticity. Much disfiwuration

results fron excess deflection of lintels over Windows.

Tiis deflect 1n results in the masonry‘being subjected

to tensioon, and beire of nonuniform material it cracks

on the plene of weahness which is the joint. The great-

est asset of this wall is that if correctly designed and

constructed, the upkeep over a great nunber of years will

be oractically nihil. A solid masonry wall is not water

1

proof and if sucjecte i to large quantities of water, such1
"

as might be experienced from a leaking eavetrou5h or

conductor pipe, the decorations on the interior may suffer.

Proper irsulation of the tall, sucl cs furrin; ard using

an insulating olaster base, is necessasy to ayoid'heat

losses and 103 sible concewxstion from cold walls ant high

hu1idit y within the house.

1”
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A modern ueveloement 11 the 1as011; f1elu is the

'1, ., .1? , 1.,4-‘ 1 .- 1 . .

1nereasin5 ass o1 asn1a: construction e;_1loyin3 concrete

nas onr y, which is the term applied to biild n3 units

molded from concrete and laid by a rmison in a tall. The

cormore e is made by. xing portlend cemeit with water and

other suitable materials, such as sand, neobles, crushed

stone, Cinders, burned shale, or sla

In corcrete as lar construction, Special effort is made

to produce tall effect having rchitectural inoerest. There

are various methods by which this nay be done: choosing

or gradinr aggregates to iroduce desirable textures; paint-

ing the corcret e uni ts when they are manufactured; incor~

poratin5 mineral color pigments i21 the faces of the uni 8;

text1in; he units during manufacture by means of Wire or

fiber brushes or br s‘33rayin5 with tater; covering finished

k
-
‘

walls with one or two coats of portland cement paint, or

simi lar Inethods thich the architect may devise

Li1e con ret e nasonry construction, concrete ashlar

provides at noderate cost the desirable prouerties of

strength, fire safety and attractive annearance as well as

the permanence inherent in concrete. Concrete shlar is

used re5ularly in constructin5both nterior an ‘ erterior

walls, —- load—bearing or non~load—b earins.

F1"-

11s shap D13 of concrete masonry units sed in 0011 rete

ashlar is done in large machines w‘11ich mol: the units in

exactly the rirht sizes and which turn out great cuantities

I

.
1
.
)
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'
1
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in a day's tirm Shen this rapid mass production of units
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considered, the economy of con rete ashlaP C
O

apparent.

Another factor which results in considerable savin3

is IOW'laoor cost. The erection of concrete masonry is

units and their

0 p J.‘

128 01 th (
D

e (1
')

facilitated by the larc

lightness. One 8x8x16 unit reolaces twelve brick, and

consequently less mortar is used in tre bedd ng of the

blocks.

Considerable trouble due to crac‘1r.ing has been ex-

perienced with concrete masonry in halls. Improper curing

footinzs and lintelsl
—
i
,

of the blocks and poor design 0

might be blamed, but the fact reaains that the inelastic

yrooerties of the masonry wall still exists Concrete

masonry is not waterproof 1nd the a h should be furred

and be of an insulatin“ material.

Proyer layin* of concrete masonry will reduce the

trouble experienced with dampness and c1ncensation.

clocks are sorennat porous and contain considerable air

space which acts as an insulation, but the mortar con-

taining excess ce ent, fills the voids of the sand giving

ease mortar of no iisulatirg valu~. The mason could9
:

Q
.

be very careful to see that tne mortar ”see not extend

J.

the equivalent of an insula

liev'ng the trouble 1ith cond~nsation and caness

l

H I
f
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monolithic cox‘.crete walls have been used extensivelv in

in commercial and factory buildinvs and to a Small devree

in residences. A monolithic or source concrete wall can

be made very *niform in structure, flexible in "esign and

cheap in cost. Its chief criticism 1

color and texture, and the trouble experienced ir renoael—

ing. Tire incoraorat on of color ans texture to exterior

surfaces on con.rete walls is an easy matter. Frequent.v

only a coat or two of white or colored ce ent paint on a

monolitic wall will give a pleasin3 annearance. A rou;3her

coat may be obtained by mixin3 sand with the cement paint

nd brushing it onto the wall. A still rougher coat may

be obtained fron a O oat of stucco. Rubbin; the surface

wit an abrasive stone vzill produce a pleasing surface

and white color. This type of wall is acailable anyVJhere

that concrete masonry units are available, the same mater-

ials being used in sunch one. There are three different

types of nonoli+hic vallszsolid, hollow double, and cored

and rib‘ed sections.

Each section has certain advantages and disadvantaves

in comparison with the others.

q

Jall: It is 103' ical trat the form nor: for tne
 

a

solid section should be more readily erected ana stripped

and cost less than forms for the other v.alL sections. The

cost of cozmcr te and reinforcinr material for the solid vall
Q

compares closely with the hollow and cored types but i (
.
3

1 1-

hi3her than for the riooea section. in ' reral the costa.)

of insulatinr
Q

the solid wall will he1'3rhcr than for the

I
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] I





o ther tyzes.

the cored or ribbed s

10er 0.01.1018 “fall. n11 ’1'. pro}

nave

The followin3

walls: Adjustacle St

Huebcr, yaWrilic, In

fiorrill, Schus, 5 nlex,

Hollow Double Wall: The

one air

vertically or

sufficient insulation,

direct tlius savin3 th

in3. The use of

fillin3

resultinr
s)

course narkin3s.

It has been used more extensively

4 , 1-,,

systems are oe513ned to build s

space usually

horizontally.

slidi

requires a semi-dry, s

Generally tile exterior of

erly built and

factory results.

. I
1

o H l
,
J

u

p
,

eel For 0, Fell3ren, la33, Gleason,

3ersoll, Knipe, Lambie, Zetaforns

Tucker, and Uni-Form.

hollow vall with a continu-

(
.
.
-
‘
J

(3P
J
.- 1-. ° 4. ”'44 .p ..1 ..J- .

lS Udllu Vllbll .LOI'L.1b facts 5:].

The air space provides

oermittin“ plaster to be adolied

4.”- - 4.1,

than €11.11 er

insulated, solid

e expense of furring strips and lath-

n“ forms which are moved soon a ter
Q

tiff concrete mix and the

surface is rou3h textured and \.'ih nooti ceabl

such walls is

stuccoed one or tab coats if a smooth finish is desired.

Two coats of portland

good effect and at a

costs with the

are little more thcan

economic advantage of

widely used, there be

0and homes with no

proved as inexpensive as any.

nolithic hollow

cement:1aint also have been used wi

substantial saving over stucco. For:

Special hollow double wall mach'nes actual

for solid walls, and considerin3 the

the built-in air snace insulation,

It has been

thou-ing an estimated three to four

\LOuule walls. 0

I
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)

I
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1he followin3 systems are desi3ned to build holl w

*ole walls: Frost, hillman, Lehrack and Van Guilder.

in Califorria. Usu'lly it is nade twelve 'n hes or were

thick. Its main advanta3e coucared with the solid and

hollow types is its greater thickn s and lateral stabil—

ity for a 3iven aznount of material. The core sp-ces add9
.
3

to its insulatin3 value and in California, it is comnon

practice to plaster directly on the concrete. However,

for sucq jobs built in Northern states, it would be ad—

visable to provide additional insulation by furrins out

tne plaster or by other means. The cored well ordinarily

will prove n.0re ex, nsive then the other tJoes due to the

higher form costs incurred in building the core snaces.

cored valls include: Adjusteile S-eel

Forms, American En3' neerin3 and DeveIOpment Company System,

Bangs, Brandt, Concrete Hollowall, Cresmer, Kreil, Larson,

‘te, Honolithic Hollow hall, and Simplex.

Ribbed Hall: The riooed section more cononly is en-

1‘

plo"ed in conjwlction with precast units out is also the

Lasis of a few monolithic systems includinr the Gottso
C)

«H

and Olmsted. rrom the staniooint of concrete materials,

it is th nost economical of all types. For; work 3en—

erally is more e32:ensive than for the solid section due

to the necessary formin3 for the ribs and for :ills, lin-

tels and ‘amos at Openin3s and for spa drel beans or other

_ 17 _

 

 





suitablesearing for the floor s"ste1. The ultinate econ-

omic po :ibilities are greater oerhaes for this Wpe then

for the others because of its basic economy in materials.

Less trouble with the inelesticity of:-o:oithi

wall construction is ererienced due to uniforgity of the

material and the use of re nforcin; steel in the linte

o J— . up 1-... a- .Q -A 1 n1 m- , . .L o .0 J- s ‘u- 1 .

materproolness deg has upon the dehsity 01 the hateria

The maeriel used in concrete wall is very ch as,

cract ice113 no skilled labor is needed ezcept in the er-
d}

ection of the forms. Forms are an itional cost to the

wall, but may be used severel ti1es. Plec 113 the concrete

‘

may also prove difficult if the wall is high.
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Precast unit systems deals with those systems which

employ or=cast concrete units other than the masor1y tyae.

The various systems may be classified on the basis of size

of unit as follows: large uni systems - units up to 160

square feet or more in area; panel unit systems - H11 its

of story height and one to four feet in width; and stall

unit systems - units up to four or five square feet in area.

 

, M 71% - 3 _ J... . , " W . ' .5- .L'gi .-

Larae unit oysoe s: The most exteuSlVS use 01 this

.0: .' o ' _ ~r .-~ 4- F’, ‘0 fi .9} ‘ 'P ’. 1

class1ilcat1oo has at Youn:sto and sorest mills, bong

‘rouo of attached
to

Island. The latter :roject consisted of a

dvell :38 built for the Russell Sage Foundation, mostly for

ex1er11en.al purposes to determine the 1ossibilities of large

unit construction in chieving a durably built home at a

low cost. Grosveror Atteroury of lfew York City was the

architect. The units were cast in a central plana and

trai‘isoorted to the site by an industrial rail.ay as con-

traeted tith the methods used at Youn3stown where the slabs

were cast at a con enient location on the site and trans-

oorted by trucks from the storage piles to the erection

derrichs. According to the information available, the

systenl as used at Youn“stown )IOVGed the more economical

probably due to the lar3er number and simoler desivn of

the dwellings.

The Tri-Ply and Hansen system also eaoloy a large(1
')

wall unit which is cast flatwise on the floor construction

and is tilted to a vertical position on the foundations

as soon as the concrete has sufficiently hardened. .h

_ 19 -  
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Witn reaso1coie economy for several hunclr ed oneriincs an

. \ . '1 I "l ‘ . ‘I\ V‘ V“ ‘1 1" " ' “" I r: P.

is considered ads:ptaole to C,roap nousinC and sinUle anall—

A: ‘l P} 1 : . Iv ‘r‘ ‘4‘ 5 - 'Y‘ .-

1338. It piact ice11y ai o n es nitntne oioole s of fDLJ

. ~. «,1 r ° .-. r 1.11 . 1 .- '.- a-

WOI’z'L and tra-.s,Ol‘t 1t-1 1311 01 L118 Slcle. T118 21‘I‘l 101/11

-e hOlstina or re sing r15
0

extra equipment required is t

wl1ich will cost aooout e300 to ,550. One of the main

disadva11ta‘es has been the delay in time necessary as

castin3 and erectin the section. Th use of nigh early

stren3'th concrete nonli tend to meet tliis obiection.
U

Panel Unit Systems: The most extensively used nanel

_‘A n J. ‘1' + . f ‘5 ‘IP - C) O '2‘. ‘2‘ AP‘ ‘ ”4.,

uakl 'u {7.18 be..;b are Ar;.OStOl‘€’ -«OO-L‘e’ filinjsoncrai L) a-nkl 231101011"

hton units are' made in a

slant whereas the floors and Sinosoncraft systeis employ-

Tne economical use of this class of construction de-

r
!
-

’
J

5": 1- N ' J— 1“ fi‘i‘ . N ‘ . x—n -\ Lia ,

,e an b5. The laoor1oas hand metno

J.

in making the units in the past have nroved inef

and costly. It has been estimated that in order to com—

pete with concrete masonry, it will he necessary to attain

a production of eighty 3 by 8-feet slabs oer day with a

five man crew. It does not seem that this car ce done

Vithout substantial improverents in manufacturing technique

and equipment.
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.des high are set in a double row fiih nre-

cast or cast—1n-place stJCS provided at the ends of the

ins mo st e:tensive use of this method has been in

Great Britain where groujs of dwellings totalinr about

(
‘
1
‘

C
"
)

three thousand have been erec 4d at Leecs, Swansea and

newcastle in England on? at Edinbrrh, Scotland. The

Burlish sys.em was develoned by Sir Edw'n Airey of 3m.

Airey and Son, Ltd., the contractinv firm on these ero—

jccts. The erection proceeded in much the sane manner

as employed in this country, the main difference heiqgixi

the nanu.fact1re of tile slabs, which was done on the job

using simple molds. It is claimed that one excerienced

workman would cast lOO slabs in a day, which figures acout

2% Gele per square foot based on a ware of 90.00 per day.

In this country, fiie Hahn, Hartley, Locrw ed and Underdown

svstems have beent11sed in actual work. It x.'ill be oc-erved

that sever 9.1 of tiese emplo* specially slaned units is—

signed to inter-lock with the cast—in-place stud. This

featire is desirable from a structural standpoint but

tends to comtlicate the economical :UTOduCt ion of the slab (
I
)

1

in large volume. ne plasin, rectanflular secti n with the

beveled ends as in the Airey and Underdown slabs is better

suited to large scale production. Iultinle molds set up

large numbers of sinass on edge at one tine

should be practicable. Tne molds could be assembled n a

viorat' n" table in sets of 100 or more and the illing and
g.)





castin“ ccmgleted in a relatively short time. A production

of 100 to 150 units oer hour es s 01} could be accomplished

with a five-nan crew at a labor cost of around one cent a

S!uare foot of slba. Tn manufacture of tee un'ts in

sinrle molds and with hand Operations obvi usly cannot

conpete with the high production machines used in asking

concrete masonry.

In addition to the use of vibration and multiple

molds, it should be feasible to design a power tamper

for making units that are two inches or more thi ck and

which are not n.0re tt;an twelve inches high.

Khere li1ght-weirrht aggre ten are available, their

use for concrete slabs of this type should be given parti—

cular consideration.

The stud forms in this construction are of simple

desig. and quickly erected andheld in place by clamps

or ties. Ordinarily, intels are not required over oper-

~s the: come between the studs. Bo.d beams at the floor
‘ ,

-c—l— «. U

v

levels may be built byolaacing the reinforcenent and con-

crete in the space bet"een the 03;: site rows of slabs.

Strips of metal lath inserted in the joint will serve as a

bottom form for .he beam.

In th precas unit classification, it is believed

a 1 ... 1.1.. '1 ' .1... , .s. - , 4. 1 I)

that tne s,stens e DLOYlhb orecus_ un ts steit l; or w

H
.

inches thick by 13 inches by 36 nches in conjunction with

nrecast or cast—in-place studs hvs th
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s"ch effort his been e‘ended in the mere substitution of
it‘-

_ A N \"‘-~.‘ A ‘0 : ‘1‘ -1 '. F « ..- .-. ' 1:1" 7.} m5“ -

a Stcel MCmUcr 10? a CDrr€fi8)0nilnq MOUQEA me or. inlS

. r . r‘ ' .2 7 r7 - — - ‘1‘: ya . , ‘ , . ‘ .I- -: ‘ 1 1

idea is Sulu by use; dents of this susyect to es eri

‘f‘ 1 r- I‘— ~--— 4— (H. ‘5 ,:

eous. Tue structure shotlld be des ion1eu as a ecuplete .nu

Tariouious thole usilsteel and other naterials whereever

q

they can be best adaoted to the ouroose at and. This

woeld not be a mere substitution of one material for another

a

of similar characteristics but would furnisn a new t'oe
J 1.

of structure u111er1*1 from its predecessor in most constr—

‘ Q ”a I" 0 fl A o 1 O a r‘ g o .A A A A-

action u3ta11s and line it only in taut 1t 1nclOSes reins

r a . w u

.L or lsbl C I: OCC‘J.)C‘J.LLCJ O

”’1“ " \I 'N r\ 1‘ 1" 9" *’ a ”I? . Am IN . av .

1ne s—arcn 1or setter ways of sciné tainbs is never

ending. Touay's methods, however successful, can never

be taken as wholly rigut. They represent sinoly the best

efforts of the moment. Tomorrow must b ing imoroveu nts

in the azethodas of the vbefore.

The importance of the us e of steel in relation to the

private residence is in proportion to its a3ility to make

possible an improved construction at a reducel cost. The

reilac1n: cf the wooden frame with s

in a substantiinlly ircreased cost a more ri in and

oernanent structure.

There are in general three different types of exterior

walls using steel as a main seiner namely: steel fraiing,

structua1 steel freme, and the all steel wall. Each type

has cert n advan 3es and disadvantares in coroarison with





true others,

C
u

ramiAr: It is nat1ral tl1at the first netho s

(enroloy'ng steel in wall sections would be to reclace the

¥CJCQ fraaing Witfl a steel framing used on similar centers.

'Tlie cost of the steel sections renlacing the wood studs

earid runners is consideraoly more, but the taste is eli—

nij.nated and a great sa1in on laser is effected. In gen~

(ezsal, the cost of insulating the steel frauing will be

lagigher th'n insulatin either masonry or concrete vall s,

lsiit will compare favorably nitn the cost of insulating

vsood framin5. t follows that practically every exterior

rrev Le used with a framing of this type d 3 ;atented

eexteriors, d si5ned to give a massive a,,ecrarce (t a uln-

:imum of vei51t and cost, are now being placed on the market.

These exteriors etploy artificial stonepanels, and enacaled

porcelain steel plates.

The ”alter Bates Steel Corooration, Scary, Indiana,

'built all - steel frame houses by substituting steel studs'

and joists for wood. The bracing was made by fa:tening

together the thin strips sh ared from one leg of the ver-

tical angles.

The Gabriel Steel Co., Detroit, has a distinctive

steel frame made of channels fastened together with a

welded bracing. auotiz1g from t‘zieir catalog: "The sections

which ve have ew1oloyed are etanzkrd rolled steel sections,

built into s.alltru°°ed members, in such a form as to

permit the erection of the steel fra1e in about ens—half





I,

of the time that would be required for its construction

in wood. The form of the aterieal also over coneS'the usual

fficultv which a comparati.*e.ly tlin wall construction

oresents, naxwel transmission of heat and cold. The at—

tachment of the interior olastcr lat}: is made to one eain

member of the vertical studs, and the attachment of the in-

sulatinr material on the outside to the other member. Ex-

cept at the corners of Openings, no through—b to for the

attachxent of anv material are required.

Walls of this cha cter pose‘see an insulating valu

far superior to that of stud walls or steel structures

using solid sections. The design of the individual member

L
.
J

used creates a flexioilitv of construct on conoarable with

that of wood. Al vertical and no:12OHlt1 members are multi—

J...

punched on Bainch centers so as to permit attachment, one

to the other, of any given spacing within the 8-inch mul-

The Safety fielding Comoanv, how York, has an all

steel frame, similar to Gabriel Steel Commany's, with its

sections welded together to form large pieces. The claim

is that shoe welding saves money on both fabrication azo

erection.

The Stran—Steel Corporation develooed stids co1m.t-

ing of two 13 gauge channels with siecial corrguetions

:

I

rolled in the web. The e channels are welded each to UBCAf
‘
!

and bossed at the weld so that a shall space is left be-

tween the channels in which nails maybe driven in attach~





A narioner stud is made as atove except that it has Ode

corru:ation of a slirhtlv lonter rafiius, mid dime231ons

'._ fl 7" . A ~.«-,-- . ‘\ H "N .q'l,- .-

of B-o/lo”Ls". It 18 recommenced that toes: stLCs Le

a r in GA 'L
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should be Lade to carry all the load, then the well would

Deco e merel" a qaim;nt, cloth'nc the L gee, its construc—
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as the joists are conssr‘ucted so as to suooort their own

floor forms.

All floor constr'ucticns so far discused are in

eral considered by most authorities to is fireproof. The

remaining types of floor constructions will be given a

ratify of fire resisting. I

The use of steel for lith floor loads has evolved

three 3 era t,)es. The majority of builders use the oo-

en web j~ist closely spaced (13” to 27" on Chico three

tyfl3e of forms may be filaced to take the 8~irch concrete

slab. One is a paper—backed lath stretched across the

top of the :er is a By I rib aetal lath p oced

q

'A

ile SE way or* tge tni“d is a solic plate floor. Shen—C
F
-

E
l
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F C
.

ever concrete is used over a flexi?;le form, care must be

taxeu to Ce e) all stresses off the floor until it is

thoroughly set.

The Jones and Laudhlin Steel Corporetion uses a tyfe

of light floor similar to the floor previously discussed,

exceut theHi'relace the 0)en wee joist vith a light rolled

section called the J and L Junior Beam. Tnis sectior is

stronger and more rigid, thus allo

C
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:

fi

saaceo further apart (30"to 56"). With such wide spacing

. o . g . '1 ... o . .

a more rigid form is needed and a a" n1 rio late 18 usu-

ne tattle de.k type of floor COLstructicn is admir-

ably suited to the architects needs wits reference to floor,
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PARTIT 3133:

The elimination of heavy, ll: p

residence may he one

oucing the cost of our fireproof home

already ne11tioned that steel frame and

should remove the need of wall bearing

building. It necessarily follows that

tions can he no different in construct

than the exterior valls sh'ch have bee

In develonin; a curtain partition whic

wei5ht to sujp ort it may be possi lzle t

all material except a olaster case ans

hetal lath suoported by one inch

on centers, bent

floor and ceiling has been u in con9
.

eC1
"
)

inches of solid olaster. Alonr this
’0

Steel has develoned a self suooorting

Truscit which has been used to date on

construction as a stucco case. nasmu

vorhed satisfactorily with stucco, it

‘

assume it mi5nt be used as a plaster b

of solid plaster.

The reinforcing

J.

U m:na rial, such as celotex,

ri5-idi ty and strength, mi ht not only

in; plaster base for interior oartitio

means of effecting

and punched at the en'.

with steel of a one in

artitions in the

econoway, and re~

We haveconstruction.

cozmc etc construction

d
- .‘1

a. t
‘
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par ions in the

walleuliro parti—

ion or lessingcost

n discussed previously.

h has only its own

ch nnels set 15 inches
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junction with two

0

same line Truscon

metal lath called

seems reasoncsle to

use with two 1ncnes
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maftex or insulite, to give it

 

 





prove to be a sound absorbing material which would be very

desirable in some parts of the house. A double insula r
t
'

io p Q

hoard partition can be formed by cementin" to layers ofLAD

insulation together with cement morter and plastering both

H r
t

*
4

u

U
)

x
.
)

;ossihle to build a partition from orecast

gypsum slabs, tongue and grooved, which are rigid enough to

support their own weith. These slabs are so finished that

no plastering is needed and the appearance presented is that

of a paneled wall.
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A good roof is just as essential as a safe foundation.

erfect founcation secures the building a ainst destruction

at the bottom; a good roof affords srotection for

the building itself and that the building contains, orevents

deterioratior starting from the top. In selecting the roof

and roofing material the enera.l requirement is to provide

the best. To arrive at a solution for the best roof, the

1

agencies must be considered which attack tne roof. These

a encies depend uoon the cli:atic corditicns, ard tne use

he climatic conditions WfliCfl tend to effect the in-

teority of a roof are the followinr: rain, snow, ice, winds,
V

Rain - To provide for r:\' n, the roof must be tigh

,3._~ 1-.. . ' . ,. . ._ - :- .~ 2,- .,.. -
and have proper drainabe. By JTODST draina,e is me nt:

1
)

a fair slon e for the roof surface,so that water will not

resain in puddles, and also a prOper distribution of good

size gutters anc sumgs. The accumulation of leaves, twi

and ruooish of variOis kinds necersitates strainers at all

downtaies and a periodical inspection of the roof.

Snow - Snow sometimes causes exceotionelly heavy

loads on roofs having a slight slooe, or on roofs with

snow may bank no and hold melted

snow in ontact tith the roof for long periods of time.

Ice - Ice is likely to cause trouble on account of
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its bhqaansive action and its tentency to actuidic-e then
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"‘two or three feet high cue to

once started. On account of this it is necessary to have

A “ ‘1 '--"" ' . ‘. 1 "' ' f‘ 1" " 1'15 . 1

uri3e, and CagaCth ocuntunes MulCh ale notU
)

perfectr ofo

irzp eded with rubbish. In valley's or 3utters there ice is

apt to form in Spite of precautions tak n in planine the

buildin3, a steam pipe unnin3 under the full len3 h of

the volley or 3utter will be found to do wood service. In
\J

he drein'nr of all flat roofs it will be found ad'sntaeous
U

a I

to run the drain doth throu3n the building ins (
—
1
}
.

eai of downr
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Kind — The influence of hi3h wind on the roof or roof

coxcrin3 beco es most evident in its drivin3 action on

snow an: rain; in its tendency to raise us li h.t roofing

nits and dislodge thin roofing materials, lilze sheet metal,

corru3eted steel, prepared roofing felts an; shin3les.

Heat and Cold —Heet and cold acts on roofs in rarious

ways. Variation in tewa,rature causes exrsns ion and con—

tract ion, which 'n some materials causes bucklin3 and

cracking. Great heat will dry out tarr d ard ssohalt

allowin3 them to become like bl tin3 paper. Attention

.0 4.1“,
should be 3iven to the composition or tnt coe C
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such felts, avoiding volutile tar comwionds which flow at

a COfl:%1TEtively low to1erature. Some trouble hastnen

exuerienced in us in3 oil asphalt under hi;3h tenserature,

bein3 volatile, gas is formed between syers of felt.
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of felt ano nuuber 0: layers used in their construction. f

Three 3eneral tyoes of materials are used in h ilt up :

roof construction: pitch and tarred felts, asyhalt and

asohalt felt" and aSphalt and asbestos felts.

Tar and Gravel - Tar and “rvel rooifin3 may be laid
.

on cocrete, yrosum slac-, or iwlrnn roofin3. Jith slink

thin: the roof should first be covered wi h dry felt.
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The.: two ply of tarred felt is laid and hopped with pitch.
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On top of this three-ply,tarred felt is laio and hopped

on to; with pitch. uhil; the pitch is soft, it is covered
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ani the s ah mapped with ::itch befor eLiy’“r a :ood tar

and 3ravel roof should last from 20 to 85 'ears. loees

of more than 1" in 18” should be avoide”es the pitch coat-

in3 nd r higa tem;eratures will run, fillin

leav n3 he felts bare.

Asphalt Roof— an asphalt roof may oe laid on any

tVQe of decn without orelininary treatment. First a h avy
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Natural asohalt, such as mined in the Trinidad Islands,

:
0ha prcved such more sati sfactor:r than oil _fialt in

wearing qualities

Asbestos noofs - Asbestos roofs are similar to asphalt

roofs in apeearance and as lication. in difference is in

the material used in he felts, asbestos fibers bein3 sub-

stituted for rags and paper. This type of felt not only

gives a fireproof roof but is absolutely iapervious to the
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onin.3rles — Shin3les are made of wood, meta , asohalt,

coated felt, slate, concrete tile, clay tile or asbestos
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cement, co "'oe under aporoximatel

foot of oress ure. All ri3id sh‘ngles such as slate, tile

and asbestos are fireproof and suffer very little fro

climatic conditions, out their ouruose is entirely orna-

J l

nental anu all tater proof qualities must »e sunolied hv

roofing felts hiid unclerneath the is “Flt Good as halt

shin3les are vsteroroof and fire resistln3, their life can

be aporoximately set at 15 years. Ietal roofs in this dis;

trict have not oroved satisfactory as exnansion and co:—

traction soon Ghana the soldered joints.
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his may be done bv insulating the outer surface from the

cold or the inner from heat radiation.

All roois to be us,d as porch 5 ch must be protected(
3

t

fro; near by cheap tile or asbestos slabs laid in a wastic g

. 1

material. his treatment not only protects the roof from ‘

wear but also from the elements.
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