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.uch stady has been mude on the develo.uient of tie s.eel
frane house d.ring the lust few years, and throush the tire=
less efforts of a nusber of procressive designing architects,
engineers and buailders, together with the co-operaiive sipport
of severai steel munufacturers, stractirul steel fabricators ,
and tuae american Institate of TJteel Construction, tune steel
frame house has becone a reality. ln this discussion, I will
endeavor to snow that the steel frame house, besidvs weing past
the experimental stuge as faf as practibi.ity of constriction
is concerned, is also an economicalily sound iavestuwent froa a
financial standpoint. To accouplisn this I am set ing forin
two designs- the one of ciastouwary wood frame constiruction, giv-
ing the detailed cost of all wood that enters into its constric=-
tion, and the other~ for purposes of compuarison- Lhe sBawue resi-
aence with steel framimg aad reinforce. concrete fioors witu
the corresponding itemized vill of mmterial and tic upproxiaate
cost of construction.

aside from an occasional refe.cence to tue plauns and specifi-
cations of tiic wood frawme house, I propose to considcr this part
of th. problea couwp.eted with t..e presentation of tie fivor pianu
elevation drawings, bill of waterial and cost, and a couplete set
of specifications. ‘he act.ial couparison witih the steei fraue
constriction will be postpone d mtil later in the Lhesis.

ntil about twenty years a.o, the stee. frawme hoise vwas iu
its infancy and almost inheard of, bat after this reiatively

long period of experiuwent and deveiopument, the use of steer in
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1

81all resideuce consiriction !i.. rvauchcd a point ol pructi=-
vility and pavlic acceptunce .hat warraunts the actention of
progrecsive buailders. _liere are now €.0 4 11 stecl frawne nouices
hat huave vecn occuipied from one-nulf to tnree yeare or morc
tu indicate the unusual characteristics i.hich s icu constr .c-
tion offers to a tyolcaL residenc..

before aescribin, the puarticilar .,pe of cons ructiou
tnat wiil be used in this stecl house, 1t is Llawporiun. to ane
swer a namber of guestions that iusedialely arise ia tue wmiad
of any prospective biirlder,be he a subuirtaan develo_er or an
ordinary invesiment bii.der. One of these questions is “how
do insirance comp-nics 100 upon steel frame hsises as soand
inve stument ris<s?" One of the ¢rest insirance coap.unies which
lends miliions of d.ilars has accepicu anauilly severul applic=-
ations for loans upon steel frame dwe:ilings. silso it is inter-
estin .0 note tha. a construction engineer assipved to .he sur-
vey as to whether they furnished a ready wmarxet in case of for-
ced sale, and whether they demandeced a legimate premim in cou=
parison witan that paid for the normal loan,and whe .her the con-
struction was soind, reported the constructiovn sound, reco aanen-
ail appraisal 10, hiiher than for lignt wooden strictares, and
becaise of the approximate 10 increase in cosi of steel fra-
aing, the coupany recognized the prewiun paid as a souud ine
vestuent.

The next gquestion that arises is in connectiun witn lhe
ins.irance rating. Inthe case of a steel hoise in Indiunapoiis,
the prevailing rate for frauwe coustriction ia tie o .turo in

which it was Located was 53¢ per ;1000 for thre. years.
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The rat. granted for the fireproof steel constructiuvn vas 457
for tie szae period. 1n Columbuas, Chio, the steel frame ho.ise
received a rating of 127 per :100 annially over against the
wood frame rate of 167 per :100 per year. In still anotier cuse
the New Yor« Gtate ~Board of Fire Jnderwriters indicated that
whara fipe alarm voxes and hydreuts are instulled in the vic-
1nit; of a steel frawue house, the re; ular ra.e of 507 per ;100
wo 1ld become 3507 per ;100.

Cbviouiusly, insurance coupanles recognize the stecli hoae
as being fireproof ana wien w2 stop to consider i .e percen-
tage of our £4,000,000 homes that are destroyed .y fire e:ch
year, namely about 2/, or 480,000 homes, the consideratiovn of
fireproofness is a worth while item for prospective buiilders
to remeaber.

Next comes the guestion as to the advuntages of steel
construction to the tenant. This is perhups the most iupore
tant consideratiun since in it is reflected the atiitade of
future buyers and tenai.te.

Inthe first place, residers in steel frame houses clain
for them "an utter lac< of noise and vibration in the entire
structire during high winds, improvement of accoistical prop-
erties over ordiaary wood coustruction and the fac. that trins-
mission of sound thro.i;n walls and purtitions is minimized,to-
cether with the fact tha. heat transmission throith walls seeums
less than is the case with ordinary siding construction or even
brick vencer or stucco on wood." there is stressed aiso thc free-
dom from plaster cracks, rigidity of interior coas.ruction,
adaptavility to all forus of archiiecture both in outside de-
8ign and also in the layout and firnishing of roous.

7ith these few paragraphs it becomes obvious tla. the
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quality of stcel frame houses is much higher than the quale-

ity of an equivalent wood construction.
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tpecifications of work to be done and materials to be
furnishe.i in the erection and completion of a wood frame
house for lMrieeccccccccccaccccacccflll eccccncccncccacncnnaa --
according to plans and these specifications prepared by:

Howard J. Lerkel.
Candidate for a degree of Bachelar of Ggience.

BOIDS.

Zidders shall iuclude in the amount of their bids the
cost of bonds for the fait..ful performance of the work and
payment of all bills for lavor and materials. One hond shall
be for (30)%) thirty percent of the amount of the contract for
the faithful performance of the contract and another bond for
the same amount for the 3uarahtee of payment of alt biiis for
labor and material required to co:.plete the contract. Each bond
shall also X} cover guarantee for a period of two years from
final date of final certificate aguinst defects of material,
workmanship or payment of bills. Bonds to be approvec by tne
owner of the house.

INGIRANC

The owner of this house will obtain and pay for Firex
w“ind Insurance on this building to be assigneé to the owner
and contractor as their interes. may appear.

oo

The site of this building is located at

and must be inspected by the contractor before submitting
his bid.

2Tala $e i ' (
2CORE OF LOis

ihese specificutions cover tinc gencral constructiun

work for the erection and completium of this house, complete
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in all respects as expressed or iwmplied in these specifiaa-
tions.

The contractor shall provide all sundry wor< and matere
ials necessary for the erecti n &nd completion of this building
as called for or implied in these spccificutione and accomnme
panying prints.

Grades will be furnishe. by the owner as they are reqiire
ed by the contractor.

ihe contractor will assist and worx with the owner or
other contractors such as ; Yeating contractor, ilectrical con-
tructor, Plumbing contractor as muy be requireé to carry out

the work =2nd leave the building complete.
At such times as may be deemed neccssary by the owner ,

the contrsctor shall clear away ali debris boyh in building
and on grou.ds and leave the building clean anu to the entire
satisfaction of the ew.er. .
RRCULOCERINH

bealed provosals will be receiveu al the ofiice of the
OVNETr, . Piveaccsccesceecee- Ug L0 and incliding eeeeccecscece-aa
,1931 at two (2) o'cloek P.il. Central Standuard Tiue, for the
firnishing of all materials and performing all labor regiired
for the erection and coapletion of a wood frame houise for

will be

Pyemecscccacccs gl swcccccscce~-a-, Bids,received on the
c¢eneral construction work according to the plans and specie

fications prepared oy Howard J- Berkel.

Plans and specifications muy be seen at the office of the

Architects and may be obtained for the deposit of

-

for each se. of plans taken which deposit will be re-

‘P——

turned upon receipt by the architects of the plans and spec=
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ificzticus in good conditiun aud on tie date g r €d 2pon du
the dute wiien the cewe are rccelved.

~1) bids sla:ll be mdc in scnedale foru ou blenks vuhdol
shinli be sceuara:.le at the office of the arculreriue.

ilfaci preposal misit be accuspsnred oy 2 cer.ificd checex
of five perceut{#5,:) of the ziwant of the pro,osui, uaide puye

asble to the owmer, i'r. swhicli shall be forfelted to

the owner if tlie hidder whose pro .osal has becn acceptud, fails

to enter into tiie contract or to furnizu tie regiired wouds

within seven (7) duys eficr the auvward of tle cuntract.

~ids must be cexled and merked “Lias for the enod I'rauie

. gase of ire "

“he owner retains tie right to reject suy an® all bids.

The unsiccessful bidders wili be returncd tieir cliecks
iapon thue final award of the countrict exccu.ed aud upgvcd.

i.ids must be uccording to tne proposcl sueei, otucrwice

tiiey wili reccive no cousideration.

FOINYT o A o Y
v s [ ‘.
N S R AR Al A S A T e RO o e,
R S O CT N ITINT .

Trege couditiuvua shall appiy to aud govern ell plwses
of the :zorx witii equsl force vhether the work is done ander
one entirecoutracti or aaéer severul contricte; botil for general

coagtruction «nd for all oticr cvutlr . cis agpricavie to tue suue.

VP~ L RN L I C RN N I
RSN N Y RS T

In figaring this worqg if the coantract.r wislics tu 8iue
etitite any material or mcnufuctire otier v.an that specinlly
mentioned 1a tuese specifications as priveledged by tue worad
"equal" lic must stute same ia lils pro.ovsai; otucrwise tue

material or muauf: ctare originuliy desanded in tiic cousirdace
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tion will be demanded and no subsiilute allowed. Lln case

any such substitution is mad. it must first be approved by the
architect before purchase; and ali workmanship and materisl
shall conform to and be governed by the original uaterials
requirements in the specificatious written for it.

PROTECTICN OF SHADS TR 155 AMD SID WAL 'S¢

Contractor must take alli precautions to prevent imjury
to trees and sidewalks. /111 damage done during construction
of the biilding shall be made good at the expence of tlie con-
tractor.

SCH.DJ..S FOR BIDS AID EIIIM.TIS:

Contractors bidding upon any work shali file with the
architects an itemized schedule of their propisition uponre-
qiest from the architects either vefore or after the contracte
are let.

The contractor to whou the contract is awarded must file
with the architect a complete acheduie of all quantities of
materials and labor and the cost of each, before an estimate
will be allowed.

ihe contractor will be responsible for the accirucy of
the schedule but it shall not be considered a purt of the con-
tract « It shall be used as a basis for the settlement with
tnhe contractor and shall govern the cost of additiond or omis-
sions as provided for .

Cu=p: RATION OF DRAVINGS .HND SIECIFIC.TIOIS:

The specifications and accompunying drawings are ine
tended to describe and provide for a finished piece of work.
'hey are intended to be co-oper:stive and what is called for

in either shal. be as binding as if called for in both. The
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contractor must understand that the work hereia duscribed

shall be complete in every detaii, notwithetanding every itea

invo.ved is not particularly mentioned, and the contrictor

wili be Lhelc o4 urovide all materisls and labor ne&essary

for the couwpld®tion of the work intendedto be described in its

entirety; and may not avail himielf of any manifestly unine
alleged

tentional omission or error. No oral'admission or condonativa

of inadvertant neglect on the part of the architect wiil be

accepted as an excuse for poor work or omission of any kind

in either work or materials.

DETAILED INSTRUCIIONS:

Should it appear that the work herein intendeu to be
done, or any part of the matters relative thereto, are not
sufficiently clear as explained on the deawings or as shown ou
the drawvings, the contrzctor shall epply to the architect for
further drawings and explanations as shall be necessary, and
the architect sholl be consulted in the event of any doibt or
misunderstanding arising respecting tlie true meaning of the
drowing and specifications.

ERRORT AT INCONCIJZT oINS

shall any error or inconsistency appear or occar in drawe
ings or specificationa, the contractor before proceding with
the work, shall make mention of the same to the architects for
the proper adjastment; and in no case shall he procced witn the
work in uncertainty. ¥or all delays and extra materials occase
ioned by such mistakes resulting from this, the contractor shall
be held responsible for not hiving them explained or currected.

¥EAS TR TTS

The general countr:ctor and all sub- contr:ctors euploy=



‘ed apon this building shall verify ali meuasurements at the
building forhimensions, and arrangement and construction of
their respective works. The approval of shop drawings by the
archijtect voes not rcleuse the coutrrctor or sub-contractor
from responsibility for correctness of measurements, dimen=-
sions, figures, etc.

The contractor mist keep himself familiar with the druwe
ings and specificztions concerning all parts of the viork and
must compare the work done wihth thc drawings. He shall make no
alterations in plans, det«ils, or specificaticns; neither shall
he interpret anytining not fully understood but must refer all
such motters to the srchitect.

HJR-TTITINC THE 70 4.

The sub-letting of all or any part of the work shall not
be assigned witliout the written consent of the architect.

OVTTRTITD O 27,4 M) SOTCIFICATIONS:
——

The plins and specifications are instruments of service
only and shall reanin the property of the architect; and shall
not be copied nor used for any other work than herein descri-
bed.

GRADEG, TJIiWE, WIC.

The owner sh:11l estsblish the lot lines, slzll deterinine
the grades and shn1ll determine the position of this building
on tne lot and the contractcer shall carry oat his work accor-
diagly.

ITABITITY INOSJRATOD:

Fach contractor and sub- contractor shall provide, maine-
taim and pay for all accident and liability insurance for all

workaen enployed by him in connection withh the work on this
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buirding daring the entire progress of the wor«s and shall pro=-

protect the owner fr.m all dawmsges wihich m.y arisc thuroa !l any
accident wuich may happen to any person or woriman about tie
premises or passing the same and which resilts from either con-
tact or extra work under his charge. .1l of said Liability Ine
surance shali be maintained strictly in accordance with the
laws relating to same in the State of ewwe=e-, and the con-
tractor must on request of tue owners, shuw satisf:ctory proof
of the maintenance of such insurance.

ACCS5 TO BUITDING:

The owner shall hive access to the building at any time
during the construction of same.

FERSONAL AITENTION:

The contractor shull give this work his personal atten-
tion and supervision and shali place a thoroughly coxnpetent
foreman in charge at all times at the site.

GUARDS:

The contractor shall provide safeiy lights at night to

protect the public from danger and shall provide all other

guards both day and night as shall seem necessary.

DISCHARGT, OR RETE.ZL OF INCIUPETENT WORK.EN:

Any careless or incoumpetent workwan must be discharged
and removed by the contractor and when directed to do so by
the architect.

POYIRS OF OWNDRS TO FURWISH A TRATLLS OR TO CO.0nL4. . WORK:

Choald the contractor become insolvent or at any time
refuse or neglect to provide a sufficiency of properly skille

ed workmen or the materials of the proper qualit,, or failing

in ant respect to prosecute the work with prouptness or dile
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igence or failing in the performance of any of the aireements

herein contained ;such as refusal, neglect or failure being
certified to b, the architecture, the owner shal. have the rigut
afterthree days written notice to the coutrauctor to previde suach
material and labor and to deduct the cost thereof frow any

money then due or therecafter due to the contractor under this
contract. If the architect shull certify that such refusal ,
neglect or faiiure is sufficient grounds for such actions, the
owner shall also be at liberty after five days-serve writien no-
tice to the contractor to terminate the employment of the cone
from the said work and to enter upon the premnises and take pos=-
session for the purpose of completing the work comprehended un-
der this contract, of all materials, toois and appliances there=-
on and to employ other persons or person to finish the work,and
provide materials therefor; and in case of the discontinuance of
the employment of the contractor he shall not be entitied to re-
ceive any further payment under this contract until the said
work is wholly finished, at which time, if remainimg unpaid bal-
of the amount to be paid under this contract s8hull exceed theex-
pence ingurred by the owner in finishing the work, such expence
forming an excess shall be paid by the owner to the contractor,
but if the expence shall exceed the unpaid balance, the contrac-
tor shall pay the difference to the owner. All tlhe above must be
audited and certified to by the architect whose certificcte shall
be conclusive and binding upon the parties.

TEILOR..RY HEAT:

Contractor shall furnish and provide all materizls for ten-
porary heat during the execution of the work, maintzining a temp-

erature of 40°F. both day and night to protewt from damage froa
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damages from frost. If the regulzr heating plant can be used

the general contractor must make arr.ngements with the heating
contractor for the use of the same and musti deliver the same
back to the contractor in good condition. If the general con-
tractor fails to provide fuel, etc.,necessary for the purpose,
the owner shall be at liberty to provide same and churge same to
the general contractor.

CTiAING AGLY Dopl’IS:

Lach contractor shall clear away from time to time debris
resulting from his work and at commpletion shall clear away all
debris and unused msterial and appliances due to his work and
leave the building broom clean and in perfect comdition at com=-
pletion.

LXCAVATI 1 AUD FILLINC:

Contractor sinall excavate for the basement and place the
dirt as directed by <the architect. The excavation shall be lar-
ger on all sides than required for the footings and walls so
that the walls may be properly coated and waterproofed up to
the ground line. He shall provide sand filling on inside of biil-
ding as required to bring to proper height to receive concrete
grout for basement floor. this fiiiling shall be properly puddled
and tamped. All surplus eurth shzll be carried away by the con-
tractor. All work must be left to the entire satisfaction of the
architect at completion.

CRAINS:

Provide land tiie drains on the outside of the building
on all sides. the high points sh:1ll be in the back, sloping un=
iformly to the point the sewer leaves the gro.nd. Tile shall be
four(4( inch, use 900 eilbow aroind corners at approximately the

elevntion of the footings. bLirections will be furnished by the
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arciiitect, “he contractor shuli obtala and o, for ali peraite.

Lrnding shall hoeve the joiudts covered withh tar p.oper and
filied arvand with course g rovel o2 urozen gton? £or v, roXe
iantely twelve (L2} iaches above $he tils, and aast be iagpece
ted before belag coverzd.

v .
AR

to
Cement chail confora regalroacats of "Ipecificzoticag

Tests for rortload Jensnl® o.taloable at Tal.od Dtaios Lepirte

neat OF fpriciliare.s

B ) P T
. - t [ X3
e

ater shelil be free fro: al:cll or orgauic «acthter and

sh: 1) be clecn, and freshe

o .,
“e- . ca
SmeE—

/AL Yline used in this bui.cing sholl be thoro.ighusy lye

do gt . le

0010 LT (D YT

cand and gravel uged in this bui .ding shall we sstisface
tory to the trchitect and sholl be subaitted téd Liu for his
epprovel. peeinl perulescion must bLe obteined fron tie erciwe
itect to use "benk-rin' grovel.

v re e
RN G-

L1 footings sh:ll be at lerot eigi s (&) incles thicx
end ecxtend one (1) foot ezch side of th ¢ woile Concrete shald

be ceven goliong water to oue gurs of cemente{7:Ll)e

AN N o

Jp to tinise point in tue spgecification writing, therc
have been no differcaces between the regiaircm.nts of each ho.se
wood or steel. rXroz now on refercnce must be uad: to euch sepe-

arcte structure snd this will Ve gone vhen HECEHEUTY e
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BAJEISNT FTOCR:

The basement floor shall be six (6) inches thick placed
on the sand previously tzmped, and shall have a ratio of seven
(7( gallons of water to one (1) sack of cewent, sluip not less
than four or more than six (6) inches. Finish coat shall be of
one and one-h:s1lf inch thickness aud shall be of mix: one (1)
part of cement to three (3) purts sund , slump not more them
three (3) inches. Cement shall be power mixed and mixed for
three (3) minutes. Cement shz1ll be kcpt wet for one week afe-
ter initizl set. The finished floor shull be trouled smooth
and left in a workmenlike manner.

YT YT gTs T oy
BAGL DT VA L0 8

Steel; In the steel house, the baseuent wakls shall be
of monolithic concrete, compressive strength of at lez=st 2G00 7.
with anchor bolts placed in the concrete at six (6) foot in=-
tervals exbedded one (1) foot in the concrete and protruding
for three inches or sufficient for fastening the channels vhich
form the sill.

%o9d; In the wooden structure, the basement walls shall
be of precast cement blocks of 2000, per sg.iare inch couipress-
ive strength, or an approvec ezual. Anclior «olts of usuul type
shz1ll be cemented in to the tu, viock to receive the 2x6 which
forms the sill.

DRATMS UTDL R BASHE LI50T ALL3:

srovision shall be made for the placing or setting of four
inch (4) inch sewer pipe under the flocr vefore the concrete is
poured.

SATERICR LRICL Wolis

Steel; 1ihe exterior brick shall be chosen by the owner*

‘he mason shull see that al. sills are properly leveled aud that
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all frames b vefore bricking them in. ALl openings shard
te b ilt of exnet nizea to receive windowa and docors

The extericr brick woriz shell ke 1:id one inzh from the
greeting to form o A2nd nir snace.

n"'r NV

Footings shzll be built onz f-ot larger than the base of

ct

the chimney and reinfeorced with cne~guarter inch stecl bars 3

Y

fhal

f aad

6% centeor to eenter ench mzy. Prie he of oo omon, h rde

barnt, mecrchani=mble briek ur to the roof 2ad of the some kind
as choscn for the exterinr hricw from there gn.

FIRNT AND SLCCTD FL.OORS:
fBod:

—

Constrnction of first znd seconz floosrs in the wcod house

skatl be of two by slx Joists and two »3y four studs, with hard
viood flosring in all rcomes execept the b-ilhrecm.

steel:
Both the first and second fleccors shall ke of &" Carnegie

beams (10:) , on which shall be fastencd Steecltcx floor lath
by manner as ghown in detail g¢iven in connecticn with this.

A poured conercte floor 2" thick is 1laid cn the lath in 211
rooms except the rathroom , toth on first and second floors in

vhich c¢i:se tke detail is as showmn in figur:s 1Ch.

ROOF:
The ronf shall be of two ty six rafters in the wood struce

t zre on which is laid the sheeting and finally the asphalt shin-

glea.
In the steel house the roof shall be formed by 3" channels

spaced at four foot interwals. On the backas of these channsels

shall be fastened a nailing strip as rhown ian figure 20r.0n the

natler strip shall be laid n layer of azproximatcly one inch
sheeting on which shall be laid the tile roofing. Details for
the connection of rafters at peak aud also at sill arc showa in

figure 10s.
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‘e roof boerd snzil rce of the same tile as the roof and orall
carry tiie sawe guarantee as the roof, namely twen::x 0) years.

NI TS
(J;i.‘_ﬁ_;gl.‘n,r:

nil sheetlne on exterior walls shal!l be of Steerltex for
urick veneer turnished by National Steel fnhric Comoany , Pittse
burgi, ra. 1t shall he attached tc the studs hy meane of the
o Ltucluwentatay waitch is furnished eageéia!Ly for this construc-
ti.n by the same comnany.Hee detsil 10t.

rartitions;

The partitions on the interior wall constructinn shall be
rmadcl of 1. " steel channel on which is electricell - welded at
0" 1ntervals a 14 pusge galvanized Attachment rnrong. This shall
be furnishe:. at the National Steel Fabrie Co, Alsn. Ribbed Steela-
tex latihh shall be fastened to these attachment »nroncs and plaster
applied to the lath. A7ll corners suill be reinforced withi Natione
al reinforcins far covrners and joints to be annlied in ancordance
withh thie manufaclurers directions. Alsn furnisghed hy the <nae
company that furnished the lath and the channels.

PTASTER:
fue plaster shsll be of elly Island or en ~pproved ecuel.

Tnree (3) coate shall be anplied and the third coat shuall be
given a rough finish. In the bathroom the wnllg sh~11l ke »f tile
cuoastsruction. for the fivst four yce&r trom the flonr 2and frcemi there
on tne sz2:e finish as gnecitied for the other wallsz.

all work shallL be straicht, nlumbh, and true.

- vy n e
RSy ):
Dt

= N

Cei.ing constructicn shall he of Steeltex V- shapcd attach-

Gl

ot e

ment bar, to which is clipned the Steeltex loth for cecilings as
shown in the detail covering this constriuction. See firure 10c.

TL/ws

vhe tile for the bathroom walls and floors encll he of the
quality supplied by the Jnited States (uarry Tile Co., or an

approved equal.



i8.

RIVY RSN &Y
atairwva,ys siall be of steeld conatruction such as suppiied

by tiue idaven Jsush Compauny, Grand Rapiasn alcn. isne ireads snall
be cuvere. Jiill Nnerd wood to wasea uile {L00rs.

viLidas) 0.y
A ELASELIEA

windows snaili be steel cnsement furnished by tne iruscon Co.
£1L frauaes snall be laid square and piumb and snall be proverly
insulated to Keep out snow, wind and rain. The windows shali be
equipped with the automatic swing screens of Iruscon !Ke.

PLOE G G000 0
AlL w004 WwOT& renuiring rinisi shnall be finisincd with three

cuats o1 the veBt quaLtity v: ruish obtalnabie, the first two sarde-
ed smootn and the third leit ciear and smootine AlL finisth shall
Le workualalse wanner and suail be ieft in a satisfactory cone
diviciie

The kitchen woodwork shail be finished in ¢ray and white
enamnel,two couats on top of properly filled wood. .0od work in the
batliroou sunall be ol white enamed.

A . s e
LlJ..J.d cohab vl
~ ——la

T lupboards bBnall be made of wood and tne contractor shali «.ilow

a.proximately firty (50) dollars for their construction.

AlL itens not appearing in these specificatioaus wiil be cared

for in aetails turnished in counection witn the thesis.



In these sweciticatiing,vhich hzve heen couiled for
tne chief purnore of illustrsting the differences thrt er-
istea betwecen the two residenccs-of wood frnme and of steel
construction, no reference hoe been msde to detrile sthich are
obviousiy aiike in both honses. ~x.mnlea of sach o:issions
are: viumbing specifiesticna, heating reecomrendntiong, elrc-
trical s:eciticotions,

wxigting differences have been referred to vhen they

seemed i:aportent.
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VANa Loade=== 4 X U = i20.0-
wleglemwmmena | X AT7a%™ 17.57
slvielillg=ee== 4 X 4 » L10.0y
O1nowWw 10ad==== 4 X 20 & 80.0:-
JihGemmmcncea 4 X LD @ GO
~ailer blocke - 25

. v om————

LG0.fOT
Thesc are wue .~oaan per foot of ratter at a snacins of four
(4) rTect vtetween rafters.

Jaiucs for loads taxen from”Theory ot Liraetares”" by Lpof-

s

fHeox;
Z30 X Sel e 205G, neactiones//

= e . » L -
renedn, Loacat:

For $.5' lengti= 1/8 X $.0 X 9.5 X 12 X 295.75 #40,000 #/sq.

inch.
sor 1y' lengbth- L/8 x 19 x 1% x 12 X £95.7H%= 160,006,/ 8Q.
inch.
M= 50,000 = 2.5" e LQQLQOO - 10"
R FRSIVINIS] S 16,000

gpe Last vaiue and frow Carnegie Focket Companiun for a

rmoaiius of LU use an 8" chamnel- 15.20%. Carnegie.

econd s Loor:

ive L0QQw====e== 40,/ 8q. ft.
conerete <g'eeee- 8./ 8q.ft.
000 floOr=eeewea 6 / 8q. ft.

Uue ‘Lteﬁ latll-“" lli'/‘ Sq. ft.
oteel JoiBt8=me== 20/ B0. ft.

i'ry spaciang of 36" bvetwecen joistge=
e?: 2 0 & L6l v

pending mouent for L1l' lengtn =

“6L x 1L x Ll X 12 = 47,500

:
)

= 47,500 s 2,95
s 16,000
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L Cidd g oaant for 10! lenpliiee

SLEQD

oy a3 A
Sld add ¢.£4 'JI 430

tl » lo-ﬁt

LI Les i lngle J4€ STUUs here

Vi LL8 Ouay

broging to be toszsitbles hege sltacs avre & " {re.
aud are Leriosrated wita 7/LEY holes oa 20 centeirs.
e niiee ovre formed by weldliag Lo comnaeis Log

wedlded the studse

TN St lit e
SUNCTU L = -e——

vtheul eeococcsecee .—_]:i)

ted o Leng

pLals in Gpdc

e L8,0D0 «  44.15¢
> l.L';U‘Jl
Jirerefore aue JSornepie %= L0 Cea : for joun
. k4 L ol - PSR AT I 1y 5y e
e u A0 Lwoe~ LY ox izt st /i08 ang Les oa engu
L0 Bu.,0vE tie rLlber Chlanuc iy
€dp % 0f .oriabiong:
steclici fur rartitivillemmes S/ Sus L'be
it L I e ame = we e owes e oY) ’," BG e FRR A
Lo J Ge Ll
Yot L oweight ol paobtlition for an L' ceiling =
1SS L Sear gtecd sluds lorued Ly bwo ungles , uot

t i \‘J;.
in descrives widi

v iur Llae a_

oabeind

1t/

-L-LQ‘ It.

- :Ic‘: N U\)(}

ow
Totod » Lu X &Y = ZGY
cending -woent for 11Y 6" spuns
"y . [ APV I . [3 ;o .«
sk o g% La L A i ’ e b
3]
o 5.7
i
sendliung wonert for le' gpun g

Pl X A3 X A Gt ol
3

C2,700

it

Lis v Laeu Cdr /il

ATER S RICHIER A

side 0i plyuge

o X .0 g i1/
£ fte.

=ralaed, @unJCre

L0 hoad tue

ANC L Ul €XK-

.
it

v wi o wkad

e o face,
e debiil L.
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BIL™.

80 pcs
20 pes
200 1i

OF JASIRIAL _ATD CO3) ZIS! OF TJ W R W._TOND IN H - =

TroT _OF 00T RBSIDLNCE.
veee2 X B= 12--------§h2 yell. pine.-eccemmee-- 144.63)
.---2 X 8- 14----.--- -}r2 # eeccecwccces

Ne' 2 X 2--meceamcee-cFileeme-an comm— ceemmmem= 2.55

One keg---8d Coate. Nailg---ee-ecec-cecesccccccamcac=e 4,75
Une keg--16d " " emmccemcmmcecam—- cemecemmcee 4.30

1100 £
150 pe
126 "
20 "
2000 f
1500

20 pes
100 1i
60 pes
30 pecs
56 "

8 L]

6 "

200 1i
250 "
600 ft
150 1i
s24 ¢
350 ¢
2 Bdls

te==l X focecccacnc=a-i3 Y.P. gheetinge=ee~eee= 25.30
Be==2 4o Bewccccecaaid V. Piceccccancacccnan-a )

-~2 4= 16 ~ecccam-- "  eesce- ccmcocnccn=a 57.6%)

-2 6o 12 cwmeeccaid Y. Piceconccaccacaccaes 6.48
e sheetlng--------- 50.00
ceccecane 54.50
Ll 6‘48
. 1.02

t.

8 ---=m=---=-oii3 Y.
6 ~cemeccccnaaid
8- 12 52 Y
4 #2 Y
Y
Y
Y

e
. 4 -4

4 -6
4 -10
8 =16
& =10

8------------ 79{2 Y.P.------------------

. cccccecccccaccces=a 35.10)
Pimmmececceccacace—= )

l
~
v

2
"2
2
al. Fir )
L]

anlantenlantentl

cecmmmceccem—aee 15.10)
n.'
4 comcvmcman- cocmcemmcmemceeae=s 16.20)
4 comceceecce f1 FAr Clg.eecmeesemmmacee 56.00
6 =mmcmmmmoe= #2 §iF esceesemecsmmnceea 5.63

cococnsscancan=-cee=72 Crown UOlding ceecccce- 8,10

cemececcceeeeec==fi2 Board 40ldingmeee=e=ee= 8.75
. —mececccecceceeeef2 J00d Shingleg--eeee=e== 2.50

3

n.t

MM MM X MK MM KM NN NNK

FREFPODORDOFND -

5 Rolla -----o-----o--oc-lcl’ly KOOfing------------- 6.25

‘o~ 8d
0. 6d
15 9q.
5 pes.
20 pcs
4 L]
5 "
10 "

Coa ted nails--------g-------------&----------- l. 80
" L}

adadd bd et dnd & Seddedndadad o deade e Bl nbnddod ol lo20
12} Fawny Blind eeeeecec-ceccccccccccccccaccea=101.:5
2X 4o 10eccceccan 2 Y.Piceccccecanacccac=a &9
2 X 4=8'eccacases 2 Y.Piccccacccanncnaaaaas  2.89
L X 4«]l2«mcncccece il Fir Clg.~e~ecccccccccea 96
1 X 10= 1l2=cec-ae /i3 Y.Pi-~ecccccccccaccac=a 1.85
10' Green Strip Shingles ewescaceccccccca-a= «60

82 .

Plowed CillB=eememec—mccmcoceccomceaaaaon ee== 16.40

300 lin. '2 X 8-&---------0--{?{'2 Held o mmovcoecnvsevcecccanns lo.oo

5 pcs.
280 11
275 "
100 ¢
100
100 "
10 pcs
8

8 "
14 n
Tabor
5 doz.

1 piec
bevell

1l X 6eldccccnccceceil §.Pi mecececncsscaacas  2.60
n.' Blind Stops ==ececccccneccccwccnccccecan=ae 5,60
6 Check StOp8 e~=eeecccrecccceccccccccccccans 2,75
18 Trip Cap----- memmememcmeceeecccemcccenceeeas 12.75
1l X 4ecemcecccccec/2 F.Piecnnsncacccaeaccas 3,75
1 X l2«ceccccccnca;2 Y.Vicesneceaceccnacaaase 15.00
¢ 2 X 4-8-=en= ceccceff? Yolicmmecaccacacoameas  1.43
$ide Jambs with 5/6 pulleys % pockets for
'wo light windowse==-ceccccccecccccccccccccaa
3ide Jambs with /4 pulleys and pockets for
two lignt windowseeeeewcccaaa cececccnerance e
5ide Jambs with 3/8 pulleys and pockets for
two light WindowSeeeeccccaccecccccccccccnacacaacag. b
Ol 8b0VEmewensceccccceanreccannccccncccscnccce== 7.50
Bash pulleySesememccmccccscccccccccccccccccaaacs 3,75
e 2 X 8 214 g8ille=~ ;1 Y.P. Bevelledeamancc-e=a .95
ing on above eececccceccccccccccca- c——————— mecemme=s .45




0200 ft. H0CK LAtheeee-mmec-ecscsceccccccccceccccaanae 73.00
50 ; Blued Hoek Lath Hailge=-eeeececemececmccccneeeses  4.00
16 BSracKetSee== wencenas cemceeneances==a  5.00
16: ft. 5/8 x a-12c CL Y.P. ceiling-eevemmacacsacane 10.66
150 ft. 1 x 4= Cl. FIPr FlOoringecmeecceacaccccancccnans 12.75
60 1in.' 1 X Beeecc=eeescecfi2 /.Piescccccccccsccaacs 3.00
1 piece L X 4 =lRee-meeeesil Fir Clg.ececceccsmacees .24

2 pes. 1 X 12 =l2=mceencci2 {{.Piencemcaccccscecce=a 1.93
5 pcs. 2 X 4 alfemmanceesti2 Fireea= cecmccccccan 1,43
22 ft. 3" Drip cape=-=e===--ecceccccsecseccemamceee= 1.3
20 84 Coated NailBemeeees-ceeccccccccesasa~accccceace 1.20
105 16d Coated nails =eeemeccccccccccccccccceccemee=== .50

1l piece 2 X 8= 14 wveenwne [2W.P: meccccccccccccc=n- <40
150 ft. 7/8 cove mldto concnsancees 1,020

L pail Asbestos Cenenteemcemcccacccnccccccccccccccaccs <75
1 piece 1l X lieli ececccas #2 ViPicoavcceconcncsccees  1.12
1 piece 2 X 8 =14 =ewwecesf? W.Piweccccancceceecacc== 1,71
L roll l=ply roofing —--eececccccaccsccccrcaccccasancsa= 1.25
540 ft. Celotex Lath eweemceccccacccnccanccccacccacnc=a= 27,00

One -x.- 48" lath..--o..------- - - 7.50
One -H- u" lathnunup------u - o eoceancsss 4.00

153 Blued lath nai15-----—-------.‘-.-----------..---- 1.20
7800 ft. &4 x 8 C. Cedar uiding--- - -— -117.00

»

4-8---------0“# 2 Yl iovwoacnecncccsnancaca « 84

8-12-—-~‘------#2 W.P.-----'------oonooqo )

A 4 —12----0---0052 X.P.-..--“----------O- .72

.—J

o

[

o

[¢]

o
nm»—ar—r—»a

" 64 Coa neilge-e- - cmeemecemcecscecacnas 1,50
7ind 20 16 -"21t. tOp cut three htg.encccsnecace 2,15
/inds 18 x 16 - ™" - Y ecmcanmccccces  4.20

" 20 x 16 bBoptom cut 20 x 14, top three hts.-- 18.80

)ﬂbh ecch Opening 2. x &0 cut three htge~wecwcecacaas §.55

o

X
X
X
X 6 ~lleccccceneci? §.Piemcnncancsncascecas §.25)
x
ed
X

24 x 24 weococeseseew 2.25
" " " 14 x 32 " n " e N L X ) 4.00
" " " 44 X 38 " par bar T T T T YT YT Y X ) 3.10
" " 44 x 16 2" boand past cut 6 lts.== 3.20

" " n

22 x 16 - "4 " = 2.90
winds <2 x 26 2 1t. cut top par bar-ececcssscceeese 11.00
" 20 x 20 " Cencccnscncccase 2,40
52 1lin ft. 13 lattice ee-weccccevnccnncccccccaccaccaca. . .78
875 ft. 1 3/16 x 24 third grade iaple flooringee==eeea 63.36
L door 2/8 x 6/8 ¥ernwood 1 3/8 ek ewemececnccncaceas 10.35
1 2/8 x 6/8 rivrih 1 3/8 Weliomevcnaaemacceeneea 5.00
) 2/6 x 6/8 . " ? ceccemccccccsceeees 5.00
1 " 2/6 x 6/8 J 5 pane.is=e=- - 4.00
10 pcs. 1l x 53‘ e 16 clse [iPem= - 9.20
270 ft. 24 2nd grade Ca« fiooring -eececccccccc-caee= 285,65
loo 1 x 12 72 YiPiwomancua T e L I T V)

DS RFMMDFOCD N

loo 1 i'ﬂ «'1 P9 10 L - an oo e e o aran ww W abw P 3 . 74
300 " 1x 4 " - - - .- - ™ - - - - ﬁm)
300 " 1 x 6 f;" ---00--------»--no-----------------10 . OO)
200 " l x 2 ;;tl YiPe voveccccwee-cace - an s E s - 4.00
260 5/8 EX stops - cemceeeeamme==e 5.85

w8

300 K 3/ EK Stops-‘-- GO mem - e emm-n- Saeacoo®ase - 5,20




625'53 0lding ee~eeecccccccccae- secemecscssccans 2.20
200" .5 CABINE =e=messsmememmessmesasen--ceeeeeenanenee=sg.00
80' 3. Ft00l emecemccmnn i cmncacec e e mecemnaccanaae §.60
l70' whoe R’Oldil‘lé [P S SR S T B8 70
120' 2! 3rd grsde Mzple floorinf -~eweccccacococcamec-ea 7.80
3 Oa;: '.i'hré‘e.‘;huldtso----—-----------—------.-----------..--- 1’20
200 lin. ft. L x 4 2 YePiwcocmnncanuccnnamcncacceanaaa2.68
10 l-panel T.0ckw00d dOOTS mm-ceemcecc—cccaco-ceaeanee=ase50.00
1l Piece 5' crowm r:lolding .1.0"-*-*--‘——u-‘-----.‘---“--o- .38
50 lin. ft- g X ‘;:{ T Ca?i{-_. 5T Yo o mmmmeccwcnrcacccacnon 2.50

40 " " 34" apron u remceeesemeaceeen== 1.60
100 * "W LD (aBf. emesmsccscmmu-escescsecencceneae 4,00
L7 " " Bl TUEE emeemmeeecemmmesesceceeeose=aeeee=-10.20
2 aire /- 14 LASEmemm-mmmcemmmcceescamceceenconeen—ee 3.78
1 " Gzk nosing 1 1/8 x 3% x 479
1 " zple " L 1/8 X 3L X 5,/Qeececeecececceemmcca==al.80
20 lin. ft. 1 x 8 CT Ye2s 0 Cee-emcemcscm-cmcencee-e=eed,60
-Plo “ewel Z’OSt LR TR L LT L LY L P LA LY LAY LR X T 3 6.00

Luilt=In ITANETr eeceesssscccecssececssecmenenemeeemee 7,80
Cax Treads 1 1/6 X 11l X 467 ececceccccccccccccceceeeall. i
Sak " L 1/8 X 1L X 55" eeeceececececesc-acecseese 2.50
Tasle Trecds 1 1/8 ¥ 10 X 36" cecmmcccccccccccnaceeea10.50
595131t 1p Hand TAllfeeme-m-+ecceecemcecceesecceceses==s 2.00
2501in. ft. shioe £10LdiNf =mme~mecmcecceeccececeemeceee= 2.50

[ 3 S S

2 nizces 2 X 4 218 72 YiPieccracewcccncnnccmnccncacacaa- 40
2 Doors 2/% X 6/6-5 ;0rnels [l emecemacecccccncncecccees 8.00
3 visces 1 x 12 =13 2 Y.i'iwew-ecmccamceamses-mcanneea 1.62
40 ft. 2.7 2lair rEll =eeecceescescccecccccenscemceanee 54
2 capboard Aoors 163 X 2mc-wmcccaccccaccccsnacncsasa 3.50
: " " 18} X 3 we~cacn-caceccnccccccancwee= 3.50
P2 n " 0 X 6 aeceecasccmceccnnnccan. ~eeae 3.50
o " " Dl X 27 -emccemecacsconancccccac—aes 4,00
1 " daor L5 X 54 wcecccccnamaccnancacccncceana 3.00
L " " 15 X 21 ~evececceceececnceccaceceaeenl.i5

6 J}ra‘ﬂers ’--'-“-‘.------‘--"-----—----‘-——.4--.—-.‘—o--‘-27.oo
8 Turncd Spindleﬂ R T T P Y el i L 5.40
1 plece 1 1/8 x 1 1/8 %6 08K ==ccwcccccccnncccccarcccna 42

2" 2% ] 212 2 TiT eeeecemeceoccecesmeccceece=s .43
30 1in0 ft- l x 8 ?l Ylp"“_--‘-‘-------‘--‘-----‘-b-- 1.50
E}O " " 1l x 4 ;7;‘ Weileo wme o oreeenenmwenwmmemeon == oo )

1 pilece L X 6 =14 /2 J.P. wevecccsccccccccacncaccancceas2,55)
21 lin. ft. 1 x 4 .lovwed Janly wwwcecccacecccoeeceee- 1.68
63 ft- 5/8 X 4 Sf, Y.:’. cl{'. DD S Wy W = D W WS D eh on re S 3.90

r[l'check Stops ey Y Y R . L TR P R .24
e Elind st D8 emcmeccoccncasrnamccrrsrcnrcnacns caccomenas «48
1 Uak Thrcﬂhold LY Y it P L T 2 R P Y T Y Y Y 2 .40

2 ::o'ﬂbimatif)’l {i\)()ra 0,‘/8 X 6‘”8 DD DD N D AR RGP D en G =D T ad TR B aD W W O " P 15.00

Tot-1 cost of lursher neccssary to Lilld th 2 wosd fraac

J1412.64




STLELL BI FOR. STEX., RESIDENCZE.

8= 8"=16.<E7F Channels 28" 1" 36407 punched Lo recelive

10= 8"=16.25 " 18' 9" 3050, naller and welded

10~ 8"=16.255 " progn G3b, plate.

F“

De 1EY 5 Igt }:fg Lnglee 261 6" 150/ No work.

2~ GVa=€! Chormels 56 0 432 eld back to back.

4a J3"=6; " 24" OV 576 weld back to back.

Lo J"ebj- " oer o 4% weld back to backe.

4a 3M=Gi " 2! o" 45 weld back to back.

lle 5"=10, I-Beams 12 O 1320, weld bracket for fas-
terning to sills.

l- 5"210{ I-Beam 6 Q" 60# came.

S O"=6#  Chuennel 56 O™ 422, Jeld back to back.

3« 5"210f I-Beams 13 9gv 4174 '7eld bracket for fas-
tening to sills.

4= 5"=10# " 11+ 6" 464;i Same.

3= HHel0j v 15 4= 45 Spme.

8- 3"=€# Channels 24! O" 11524 Yo work except weld
oack to backe.

7= 5"=10,) I=-DBeams 12y 20 &54; vweld dbrackets.

7= 5"«l10y “ 11l O 7704 Same.

le 5"2107 I-Beam 4t O 40;; Samnig.

2« 3"«64 Channels 24' 0" 2884 weld back to back.

G~ 5“-6§, " 24 QO" 1157 GCame.

l14= 5"= 10+ I-Beams 12' o 1680% Weld brackets.

2= 3"=6# Crunnels z4' O" 288# Weld back to back.

NOTE: 7“he above structural members are for roof comstruction,

floor juists, and sills. The price as listed and including

fabrication is 3800.00.//
+600.00

57- Standard Steel studs= 9' 7"3 2.46/ per foot 3 7¢/#= 390.00
L) " "

2w " L " - 5 21- L] 2.66
4o n " " 59 on‘ " L] " " 3.45
O n " L bARN-L " " " L 2.40
b " " " 7Y 2° " n n " 4.93
l= " L] " lo' 6" ] " [} " 1-81
10_ " L] L 9 | 41 n - " H] lG. lo
6= " " " 3t Q" " H U] n 3.10
4- " " " 49 on n [ " n 2. 76
b " n H g o n " " " 6.22
15- n B a 2! ON 1 " " " 5 ° 17
O " L o 3! Gll n L} " " 1.20
le " " 2 8" " H " n +46
[ " " g' 3" " " n n 2.84




~Balance forwarded- ;543.10
2« Standard uté&l tuds- 6' 0" 2 74/# 4 2.465/ foot = 2.06

4 - L O ] 3 " i " " 2 . 24
22- L} 1] " 5 t 6 ] u ” H 20 . 08
:l‘,_ " " i SY 6 t iU " 1 1'29

Totel for siructural enbers 3 968.77

w

5
@
L
?ﬁ

MOTH: The above structural mexbers avre whal are ccaaonly

tnown 23 Standard Steel Studs being made of two 1ix1l)x i" angles
welded back to back with a space of .83" between backs :f angles
giving a co.pleted wmemnber 5;" bearing area. Small battens

are used to hold the angles in {heir relakrive position and

the open space betweea is used for tne applicatioa of wind=
bracing in the panels shcwn on the drawings, the samne feature
true also in the appilcation of attechmnent stays shown in de=

tail om prints.

.indows are furnished by the Detroit Steel Producta Co.upany,
manifacturers of"sienestra” windows and screens = tiue types

R

chosen for this residence being "raucraft Casements" for ven-
eer construction.

b« renestrs rencraft Windows- [ype Z416~-

B “ n ~ Type 2316~
Cw n i " - Tyne 6526«
le @ " u =Type 624~
1w A " n - Type E540=
Le " " W < Type 6528- sal. 968.77

=='0tal cost windows ;98.75

HOI&: The following items coasist of "Steeliex" for cutside
walls, "Hteeltex" for interior plaster, "Steeltex® for floors
comstruction of which is fully covered in ti:e 2cconpanying
blue prints, attachment stays, sleeper chalrs, and mesh Bup-
pOrts.

1400 square feet of Steeltex for floors. j4.24/100sq. ft.

#$59.36
195 square yards of Steeltex for veneerJ .36/8q. yd 70.20




Ealance forwarded ;11247.08

534 sguare yarde Steeltex for :laster @ .287/sq.yd. 149.68

185.5 o " for priclk veneer .46/ sq.yd. 66.78
(z;cJ.Jdlnh sleepers. suoports,
trand Total fcr 3 1413.54

CPELY Tl iemmes

CQUECTIIITON

Reference to the total coet of iumber recessary to build
tre wood frame house will show *14172.64 which cost,howvever,
includes several items exclusive of the frumework itself on
whica the comparison obviucely is intended to be made. A sube
traction of > 173.89 from this total for tlhie covering of the
itens referred to leaves a bulsnce of 3 12:C.75.

The cost of the wood frare is increascd un awmount of
approxinately 7 00, ro which is &n estimate cf the cost of erec=-
tion wade LYy en experiencea coatractor.

he erecticn of tlhe steel frzme weould cost 0000 this es=
timate furnished throucn thne coartesy of the lansing Steel
Corporation, '‘r. Eruum, Inzineer. The eteel frame i3 erccted
by weldiupz twere beinp 1230 lineal inchea cf weid nezded.

The conclusion drawn from this investigation into the rele-
ative costs of wood and steel frame construstion in residences
leads us to the facts that an increase in cosi of oaly slightly
over ten percent of the latter design ns coupared with the dis-
advantages and inferlor consiruction of wood frame comstruction,
will bring bYeck to the owner and resider in the steel home,with
its crack-proof, ripid, fire proof, and souand resistant walls,
a return on investanent scarcely compurzble to the small in-

crease in original cost.
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