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INTRODUCTI ON

In spi t e of the fact that peop le have

a lways had to eat and that there have been

t ho se whose busine s s i t has been to pre pare

animal s for human food , the meat pack ing

industry as we know i t t o - day i s qui te

young When compared wi th some other branche s

of bus ine s s . I t i s only a generat ion or s o

ago s ince the large s t e s tabl i shment s had

the ir beginning , and the industry wi th i t s

pre sent effi c i ency has grown rather s lowly ,

s tep by s tep , from the very crude methods

of thirty or forty years ago .

The bui lding s Whi ch have housed t he se

meat s laughtering e stab li shment s h ave had a

s imi lar deve lopment . In the earli er day s

o f the industry , comparative ly li t t le

thought was given to the p lanning and de

s igning of bui ldings , and tho se whi ch were





bui lt were n o t very di fferent from what was

u sed in other line s of busine s s . They were

n o t e speci ally adapt ed to the needs of the

meat packing bus ine s s , and i t has only been

wi thin the pas t fift e en or twenty years

that men trained in engineering methods

have been given t o supervi se the de sign and

cons tructi on of such bui ldings .

In the day s When the industry was deve l

oping
,
be cause Of a genuine compe ti tion , im

provemen t s in me thods , and new e conomi e s and

proce s se s were very clo se ly held by the var

i ous compani e s . On thi s account , p lanning

for extensi ons and addi tions to plant s

and thi s was mo s t ly What pack inghouse con

s truc t ion consi s t ed of at that time was

large ly in the hands of p lant s u perin t en

dent s and men not e spe c ia lly trained a long

s tructural or archi te c tura l line s . I t i s

qui te natural , therefore , that the se phase s
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of the prob lem should n o t have re ce ived the

a t t ention whi ch they de serve . There are a

great many bui lding s s ti l l in use whi ch

bear wi tne s s t o thi s fact .

I f there i s any industry whi ch require s

that very spe ci al cons iderati on of i t s

methods be given at t he time new bui lding s

are t o be de s igned , i t i s certainly thi s

on e . I t has many characteri s t i c s and re

qu iremen t s of i t s own and prac t i cal ly al l

of the s e have dire c t be aring upon the struc t

ural de s ign as we l l as upon the genera l lay

out and arrangement . In one instance i t

may be de sired to add a bui lding for the

s laughtering of cat t le " in ano ther a new

co ld s torage bui lding i s needed . I t i s

impo s sib le t o de sign ei ther of the se so a s

t o serve their purpo se properly wi thout a

very int imate knowledge of the work that i s

t o be carri ed on in them . In re cent year s

0
1





there has be en a mark ed increase in the

numbe r of sma ll , ao - c al led , independent

pack ing concerns . In de s igning p lant s of

thi s k ind i t has be en nece s sary t o study

every phase of thi s bus ine s s wi th a V i ew t o

s e curing the mo s t e conomi cal layout of the

various bui lding s and arrangement of the

department s in each .

The packing indus try has re cently de

ve l ope d qui te a spiri t of cc " Operati on so

that n ow practi cally al l improvement s in

method are common property and are no sooner

ad Opt ed in one plant than they are known to

al l o thers . Along wi th the se change s , there

have come into exi stence engineering and

archi te c tural organi zat i ons spe c iali z ing in

the de s ign of bui lding s sui t ed to thi s in

d u s t ry . The s e peop le have s tudi ed the ne eds

of the busine s s and by bringing to i t their

engine ering sk i l l have brought about many
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marked improvement s . The re sul t h a s been

that the new meat pack ing p lant s recent ly

c onstructed compare wi th the fine st of

other industri al bui ldings in s truc tura l ,

archi t e c tural and mech ani cal de t ai l .
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and case s have be en found , when i t was

de si red to add t o old bui ldings of thi s k ind ,

that ac cording to all me thods of analysi s

and de sign they should have fai led long ago .

In the p acking house bus ine s s the floors

in prac ti cally al l department s are very we t

and i t i s the cus tom in the o lder bui lding s

t o put down a wearing surface of about an

inch and a half of asphal t on t Op of the

wooden floor . Thi s ha s aided in k e eping

the floors more sani tary and has in a

measure prevented rot t ing of the wood under

neath .

Many of the O lder pack ing house bui ld

ings are very conspi cuous for the ir lack of

natural light ing . Where windows have been

provided , they are usual ly small and qui te

inadequate , and in mo s t of the work rooms

artifi ci al i l luminati on i s ne ce s sary all

day long .





Ano ther very no ti ceable defe ct i s the

lack of adequat e , safe s tai r faci li ti e s .

The o lder p lant s have grown , bui lding by

bui lding , and a point h a s be en reached in

many of them Where i t i s pract i ca lly im

po s sible to find th e way ou t , even when

t ime i s no ob j ec t . The danger of such a

condi ti on in a t ime of fire or ac c ident i s

Obvious .

The o lder p lant s are general ly very

defi ci ent in proper sani tary toi le t and

locker faci li ti e s for the emp loyee s .

Because of the nature of their employment ,

a very large ma j ori ty of the plant help

mus t mak e an entire change of c lo thing bo th

morning and evening , and many are obl iged

t o tak e shower bath s . Modern sani tary fix

ture s are n o t gene ral ly found .

Hhat has be en said con s e rn in g pack ing
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house s appli e s equal ly to co ld s torage bui ld

ing s
, whether conne cted wi th a p ack ing p lant

or operated a s commerc i al warehouse s . One

very nece s sary requirement in a co ld s torage

bui lding i s that i t be k ep t sweet and clean .

How thi s was ac comp li shed in some of the

o lder type of bui lding s i s a mys tery . No

doubt , the advent of reinforced concre te

bui ldings for thi s bus ine s s ha s great ly

as si s t ed in deve loping i t into the large

indus try Whi ch i t now i s .

A good many materi al s and combinati ons

of materi al s were used to insulat e the se

bui lding s agains t the warmth out si de . Among

the se may be menti oned sawdus t , bui lding

paper , dre s sed and mat ched lumber , hair fel t ,

mineral woo l an d ho l low ti le . In some ca se s ,

thre e or four of the s e were u sed in com

bination , and somet ime s only sawdus t was used
,

he ld in p lace by wood part i ti ons . Some of

the se arrangement s were very hard to keep
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P RESENT METHODS OF CONSTRUCTION

To - day t he very large ma j ori ty of new

s laughter house s and co ld s torage s are being

bui lt of reinforc ed concre te . The advantage s

i n the use of thi s mat eri al are fully as

great in thi s industry as in o thers , and

in some re spe ct s , perhap s a good deal more

s o . In mo s t of the department s of a pack ing

house , the floor s are a lways wet , and the

ea se wi th whi ch they may be pi tched t o drains

when concre te i s used i s a g reat advantage .

Then t oo , concre te flo or s do n o t absorb

moi sture and ge t unsani tary in the manner

that wood do e s . I f prop erly treated wi th a

g ood . hard n er they wi l l wi th stand consi derab le

h ard . u s e wi thout deteriorati on . In p lace s

where a great deal of heavy truck ing i s to

be done , i t i s cus tomary to lay a paving of

v i trified bri ck on e and a quarter inche s

thi ck over the re inforc ed concre te floor .

Such a pavement , When we l l laid , i s prac t i c





al ly inde s truc tible .

Pack ing house s contain a great deal of

heavy machinery and i t i s an easy mat ter ,

with concret e , to provide proper framing to

c arry the se heavy conc entrated loads . In

many ca se s the se cons i s t of large ste e l tank s

whi ch hang through the floor and are supportai

from the s lab or from beams e spe c ial ly framed

t o tak e them . There i s al so a great dea l of

driven machinery whi ch in a wooden bui lding

cause s exce s sive vibration . Concre te con

s tru c tion doe s away wi th al l vibrati on

be side s providing bet t er means of support .

Of cou n s e , the advantage s of p ermanence

and improved fire ri sk are worth as much to

the pack ing indus try a s e l sewhere
,
and the se

have be en added incent ive s to bring concre t e

constructi on into favor .

In the newer plant s , a very not i ceable

departure i s in the use of large s te e l sash

whi ch are generally emp loyed throughout the

manufac turing bui lding s , and al l department s





are p lanned to ge t all po s sible daylight . In

addi tion t o thi s , many ad d e d . comfort s for
‘

flE

emp loyee s have be en incorporated in the large

and we l l venti lated to i l e t and lo ck er rooms

now be ing provi ded .

The change s in type of cons tructi on and

me thods of operat i on which are now apparent

have come about very large ly because i t has

b een found t o be good bus ine s s po li cy . Re

inforced concre t e has won the first p lac e in

modern fac tory cons truc t ion and has many added

advantage s when used in the pack ing house

busine s s . Then t oo , the trend of modern time

h as be en along the line s of provi ding be t ter

working condi tions , more light , be t ter venti l

ati on "perhap s more ne eded h ere than e l s eWhere )

great er safety , e t c . Reinforced concre te con

s truc ti on i s an aid in the accomp li shment of

the se re sult s .

Al l s laughtering done for inters tate

busine s s must be done under the inspect i on
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he lped some to bring thi s change about . I t

was not formerly the cus tom to bui ld very

high , four or five stori e s w ere . cu s t omary ,

but t o - day there are a nu mber of the se bui ld

ings whi ch are ten s torie s and more high .

When a co ld s torage bui lding i s an ad junc t to

a pack ing house , i t i s se ldom made higher thai

five s tori e s even now , unle s s i t i s t o be used

entire ly for the s torage of froz en produc t s .

In commerci al co ld s torage s , however , where

frozen meat s , frui t s , vege table s , e t c . are

he ld for a marke t , there i s n o reason Why "

the bui lding s should no t be made a s high a s

i s struc tural ly e conomi cal .

Thi s increa se in th e height of co ld

s torage bui ldings invo lve s often time s s ome

unusual de s igns . The live load s in the se

bui ldings are two hundred pounds and more

p er square foot , and a s i t i s de s irable

that the co lumns in the lower s tori e s shal l

no t occupy too much of the avai lable floor





space , concrete encased s te e l co lumns are

s ome time s re sorted to .

Improved me thods of cons truc tion , insul

a ti on and refrigerati on mak e of the modern

cold storage p lant a very c lean , whol e some

and sani tary place for the s torage of fre sh

foods .
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THE BUILDING RE"UIREMENTS OF A P AC"ING P LANT

A packing plant as we know i t to - day , i s

an e s tabli shment for the s laughtering of live

s to ck and the manufac ture of a l l the by- produc t s

inc ident there to . In the ma j ori t y Of case s i t

i s a s e lf- contained p lant in that i t has i t s

own power plant for the product i on of s te am ,

e le c tri ci ty and refrigerati on , i t s own inde

p endent source of water supp ly , and in many

case s i t s own sto ck yards for the re ceiving

and she ltering of s to ck . Therefore , in ad

di tion to the s laughte ring and co ld s torage

bui lding s are o thers for the housing of the

by - produc t industri e s a s wel l a s the o ther

ad junct s t o a compl et e p lant .

Among the product s so ld by packing plant s

and dire c t ly derived from the s laughtering

of live s tock may be ment ioned the fo l lowing

Fre sh Dre s sed Beef
Pork
Veal
Mutton
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Thi s app li e s part i cularly t o o leomargarine ,

h ide s , pe lt s , bone produc t s , fert i l i z ers ,

poultry feeds , soap , e tc .

The s i z e of a p lant i s usual ly given on

t he basi s of i t s k i l ling capaci ty , and in the

l aying out of a new p l ant , the space to be

devot ed to the di fferent department s i s

bas ed on thi s same k i l ling cap aci ty . Thi s

in the case of cat t le may be almo s t anything

from eight per hour , upwards , and in the cas e

of hogs i t may vary from say fifty t o five or

s ix hundred per hour wi th a single se t of

equipment . In providing space for the var

i ous department s , i t i s e st imated that thi s

hourly capac i ty wi l l be kept up throughout a

t en hour day . Vari ati ons from thi s are , how

ever oftent ime s made in individua l ca se s .

Be side s being dep endent upon the k i l ling

capaci ty , the extent Of a propo s ed p lant wi ll

a l so vary wi th the extent to whi ch the owner

de sire s to go into the manufacture of by
- prod

uot a .





In general , however , i t may be said that

any pack ing plant of whatever si z e wi ll have

the fo l lowing department s

G eneral Offi ce Shipping Dept .

S laughtering Dept . Freezer s
Chi l l Rooms Mi s ce l l . Coolers
Fre sh Meat Coo ler s Tank House
Cutting Dept . O leo S to ck Dept .

Offal Chi ll Room Grease Dep t .

Gut Separating Dep t . Bone Dep t .

Casing Dept . H og Hai r Dep t .

Dry Salt Curing H i de Ce l lar
Swee t Pi ck le Curing Tank age Pre s sing
S ausage Dep t . B lood Cook ing
Sausage Coo lers Ferti li zer
Smok e House Power Hou se
Lard Refinery
Lard Cooler

In laying ou t new p lant s , i t i s now the

aim not only to arrange the se department s

s o as to reduce labor by gravi tat ing from

on e to the other , but al so t o c ombine in

s eparate bui lding s tho se of a simi lar nature ,

e spe c i a lly the department s whi ch are the mo st

unpl easant s o that means may be provided t o

c onfine and condense Obnoxious vapor s e tc .

Where they originate and not contaminate the

ent ire p lant .





For the se rea sons , the dep artment s are

generally grouped , in a medium si z ed p lant ,

about a s fol lows . The department s are given

in the order of the floor on whi ch they are

locat ed , start ing in the basement s going up .

ABATTOIR BUILDING

H ide Ce llar
Grease , Tal low , P . S .Lard and 0 1 6 0

S tock Tiercing
Grea se and Lard Drawing off , and

O leo Me lt ing
Tank Charging , Offa l , Ca s ing Dept .

S laughtering

COLD STORAGE BUILDING

Swee t Pi ck le Curing
Dry Sal t Curing , Lard and Ci ty

Trade Coo lers
Free z ers and S torage Coo lers
S ausage and Sausage Meat Coo lers

and Pork Cutting Dept .

Hog , Be ef and Offal Chi l l Rooms

P AC"ING BUILDING

Wa shing and S tringing Cured l e at s
and Smoke House Firing

Shipping Dep t .
, Smok e Hou se

Lard Refinery , Smoke House
Lard Refinery , Sausage Dept . , and

Smoke H ouse
Mi sce l laneous Storage
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of any food product . The se therefore are

rendered for the grea s e whi ch they contain ,

as are al so certain part s of the vi sc era of

animal s pas sed for food . Wi thout go ing too

much into de tai l , i t may be said that separate

equipment must be provided for rendering ,

drawing- off , and t ierc ing of the grea se and

lard rece ived from the rendering of the bad

and go od re spec t ive ly , and direc t commu n ica

ti on from on e of the s e department s to the

other i s not permi t ted . In the same way ,

the government c las se s the ca sing c leaning ,

h ide s torage , bone and ferti li z er depart

ment s a s inedible .

I t i s nec e s sary in arranging the dif

farant bui lding s to se e that the co ld s tor

age and pack ing bui ldings are provided wi th

good loading dock fac i li ti e s , both for rai l

road an d
fi
wagon shipping and rece iving . The

abat toir bui lding a lso require s a rai lroad

platform for the shipp ing of t ierced grease ,





t a l low , e t c . , and for the fert i li zer bu i l d irg

s imi lar faci l i ti e s are nece s s ary for the

shipment of i t s produc t s . Provi s ion must

al so be made for unloading coal to the

boi ler room .

Each bui lding require s i t s own e levators

and stairways
,
the number depending on the

si z e and arrangement o f the p lant . In some

ca se s , separate e levators must be p rovi ded

for the carrying of inedible produc t s such

as fert i li z er , hide s , grease , e t c . and the se

cannot be used for foods .

The problem of drainage and sewers i s a

very important one to al l pack ing p lant s , and

become s more so if the p lant i s locat ed in a

ci ty Where i t s was te s if di scharged dire c t ly

into the ci ty sewers c ons t i tute a nui sance .

I t i s cus tomary in al l p lant s t o use some

form of separating basins in order to cat ch

the grea se whi ch ge t s on the floors and i s

carri ed away in washing up . Prac ti ce di ffers





in thi s matter in different p lant s , some

preferring to use on e l arge basin through

whi ch al l sewerage pas se s , and o thers employ

a number of basins lo c at ed in di fferent

part s of the p lant . N e i ther method i s

entire ly effec t ive in removing al l the

grease from the outgoing sewage , a lthough

the adherent s of each method think the ir's

i s the be st . Of cours e , thi s de s ire to get

out al l of the grease i s due to i t s com

mercia l value and not because of any great

de sire t o keep i t ou t of the ci ty sewerage

sy stem . Muni ci pali ti e s d o , however , insi s t

in many case s that o t her so li d mat ter whi ch

i s carried in suspensi on be removed . The

mo s t effec tive me thod of accomp li shing thi s

re sult i s s t i l l sub j e c t to experimentati on .

In small plant s , the use of a large separat

ing bas in s o construc t ed as
,
to great ly re

duce t he ve loc i ty of f low and by other means

c ause the throwing down of mat eria l carried

in suspension wi ll suffi ce . I t mus t , however ,
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int o a large sediment trap before pas sing ou t

of the p lant .

I t i s de s irab le that al l the manu fac

turing department s be provided wi th the be st

light and vent i lat ion po s sible . Thi s can

be s t be accomp li shed by the use of vent i l

ated s te e l sa sh . The Operati ons carri ed on

in the s laughtering and gut department s are

of a nature that produce a gre at deal of

st eam . Thi s give s ri s e to a very bad con

dit i on , e spec i al ly in the winter , and t o

re li eve thi s i t has be en found advantageous

to ins ta ll an indirect blower sy s tem of

heat ing for the se department s , providing

fre sh warm air at the rate of a change every

five t o ten minute s .

The spec i al provi si on whi ch must be

made for rendering tank s , sk imming vat s
,

lard ke t t le s , e tc . wi l l be considered later

in ano ther se c ti on . Their si z e and lo cati on

have a good deal to d o wi th the s truc tural





d e s ign and cal l for spec ial c onsideration .

In the o lder p l an t s , co ld s torage rooms

were some time s bui l t in bui lding s mainly us ei

for manufac turing purpo se s . When thi s i s

done
,
i t become s diffi cul t properly to in

sul ate - the se i so lated i ce boxe s . I t i s

obvious that to se cure the be s t effi ci ency ,

a l l co ld s torage for a pack ing p lant should

be combined in a bui lding devot ed to that

only , comp le te ly insulat ed from top to

bot tom and locat ed conveni ent ly to the other

bui ldings of the p lant t o fac i li tate the

nece s sary p lant operati ons .

I t i s very de sirable that the floor

leve l s in the co ld storage bui lding be made

to coincide wi th tho se of the o ther bui lding s

ad j acent so a s to faci li tate trucking back

and forth . Thi s i s very important as a

ma j ori ty of al l produc t s are carri ed in

truck s pushed by hand , and even small in

c line s are diffi cult to asc end wi th a lo ad .





Furthermore , if the floor and inc line s are of

concre te i t wi l l be only a short t ime before

they are deep ly cut into by the iron whe e l s

of the truck s . In the mo st important

pas sage s , i t i s customary to use a paving

of vi trifi ed sp li t bri ck over the concre te ,

but thi s cons truc tion i s rather expens ive

and canno t be used everywhere .

Bec ause of the subdivi s ion of the stori e s

in a co ld s torage bui lding , i t some time s i s

nece s sary to p lace corkboard insula ti on on

the floor . In cas e s where thi s insulati on

only cover s a porti on of a certain floor ,

in order to avoid bad inc line s , that part

of the s lab i s d epre s s ed be low the re s t so

that when the concre t e wearing surface i s

laid over the cork , the ent ire floor wi l l be

at the same leve l .

General ly sp eaking , i t i s preferable

that no windows Whatever be used in the co ld

s torage bui lding and that al l i l luminati on
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have be supplemented wi e le c tri c ligh t

a t al l work table s .

Thi s out line s in a rather hurri ed fashi on

some of t he spe c ial bui lding requirement s of

a medium s iz ed pack ing p lant . Some of the

sma l l er , bu t qui te important de tai l s wi l l be

di scus sed late r on in connec ti on with the

general problem of the de sign of a p lant of

thi s typ e .

U





THE BUILDING RE"UIREMENTS OF COM MERCIAL

COLD STORAGE WAREHOUSES

Where a co ld s torage bui lding i s a

s eparate commerc ia l warehouse , not conne c t ed

wi th a packing house , and devot ed to the

s torage of a large vari e ty of foods , there

are a number of feature s whi ch enter into

i t s de sign Whi ch are n o t , p erhap s , me t wi th

in pack ing p lant warehouse s . Among the goods

whi ch are s tored in the s e house s may be men

t ion e d froz en meat s , froz en poul try , fro z en

fi sh , butt er , eggs , apple s , peanut s , frui t s

of al l k inds , et c . The meat s , i f they con

si s t of halve s of hog s or quart er s of be ef ,

are usually covered wi th burlap and are pi led

direct ly on the floor . Smal ler cut s of meat

are boxed , fi sh are e i ther pi led on the floor ,

or put in pans whi ch are se t on the pipe

she lve s provided in some fi sh fre ez ers .

Butter i s usually in t u b e , eggs in ca se s ,

apple s in barre ls
,
peanut s , po tato e s , e t c .





in sack s . In most ca s e s i t i s cus tomary to

p i le a s high as can conveni ent ly be reached

from the floor .

The conveni ent height for p i ling toge ther

wi th the space required overhead for refrig

erat ing coi l s and sprink l er
' h e ad ers enter

into the determination of the s tory height s .

In the Operation of the se house s , i t i s

customary to rent out rooms to commi s si on

firms and o thers own in g peri shabl e goods

whi ch they de s ire t o ho ld . Therefore the

si z e s of rooms are vari ed to provide for

the c la s s of trade whi ch i s ant i ci pat ed .

Of early importance in laying out such

a p lant i s the lo cat ion of the shipping and

re ceiving dock s . The s e wi l l in turn affe ct

the arrangement of e l eva tors and s tair s and

wi l l de termine the lo c ati on of corridors and

subdivi sion of floor s . Amp le rai lro ad track

faci li ti e s are nece s s ary , and a large do ck

for ci ty de livery mus t al so usual ly be pro
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driven , i t wi l l probab ly be nece s sary to have

transformers located insi de the bui lding . In

connec t i on wi th the lo cation of thi s equip

ment i t i s de s irable t o ke ep in mind Where

the ri sers serving the various floors are to

be run in order that the r p iping may be made

as simp le and di re ct a s po s sible .

I t i s we l l to provide occa s ional floor

drains in all coo ler rooms t o faci li tate

washing the floor s . The se wi l l have to be

omi t t ed from freez ers , however , a s i t would

b e diffi cult i f no t impo s sible to k eep the

trap s from freez ing up .

The idea l me thod of insulating a bui ld

ing of th i s k ind would be to bui ld the inter

ior s tructure and then surround i t on al l

s ide s and over the roof wi th corkboard

insulat ion whi ch should nowhere be punc tured

wi th any conduc ting mat erial . Outs i de of

thi s cork insulati on should then be bui lt

a se lf- support ing bri ck wa ll a s a prot e c ti on





and to s ecure the de si red archi te c tural

effec t . Thi s i s the i dea l and i t i s qui te

c lo se ly approximated . I t i s , however ,

o ccasi onally nec e s sary to carry some s truc t

ural members through thi s insulati on , e spe ci al

l y i s thi s true Where the s tai rwel l s and e leva

tor s are out side thi s cork enve lope and are

t o be considered warm terri tory . In addi tion

to thi s , the outer se lf - supporting wal l must

be t i ed to the inner concret e s tructure by

means of ste e l anchors at each floor leve l

on each bay l ine . Doors are a lso nece s sary ,

and the se are made of the co ld storage type

whi ch contains the same cork insulat ion as zm

in the wall in Whi ch they are hung .

The Chi cago Bui lding Department i s n o t

s ati sfi ed wi th the outer se lf - supporting wall

cons truc tion above menti oned , but require a

separate concre te s tructure consi s ting of

columns and spandre l b eam s to support the

wa l l . Thi s outer framing i s s e t about five

inche s c lear of the inner and i s anchored to





i t at the time the concre te i s poured .

I t i s usually found de sirabl e t o equip

the se warehouse s wi th automati c sprink l ers .

The fi ry pipe sy s tem mu s t be used in the

s torage rooms , but the stairwe l l s may be

equipped wi th the wet pipe sy st em . Pro

vi s ion must therefore be made on the roof

for a gravi ty tank , and room devot ed in the

engine room or thereabout s for the dry va lve s

and an air compre s sor .

I f the s tairwe ll s are t o be he ated , or

i f t he bui lding i s to contain an Offi c e Whi ch

wi l l require he at in the winter , provi s ion

wi l l need t o be made fo r a small heating

bo i ler , i f there i s no high pres sure boi ler

for furni shing steam to engine - driven com

pre s sors . I t would be we ll i f thi s could in

some way be loc at ed in a lean - to bui lding ,

separat e from the re s t of the p lant so that

the s tack could run up on the out s ide .
I f

,

however , the s tack mus t be carri ed up inside
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DES IGN OF A MODERN MEAT P AC"ING P LANT

LAYOUT

In order t o i l lus trat e the prob lems

whi ch must be so lved in de signing a modern

reinforced concre te pack ing p lant , we wi ll

consi der one of medium si z e and fo l low through

the layout of the vari ous bui lding s and t he

fac tors contro l ling the s tru c tural de sign

of each .

We wi l l as sume that i t i s de si red to

p lan a plant that shal l have a s laughtering

capaci ty of three hundred hogs an hour and

b e equipped wi th double cat t le beds . The

p lant i s t o be equipped to d o a genera l

pack ing house bus ine s s inc luding the making

of sausage , smok ed meat s
,
k e tt le rendered

and refined lard , 0 1 6 0 s to ck , dri ed tankage ,

dri ed b lood , Whi te an d brown greas e , and

dri ed bone s . The p lant i s t o h ave a power

house for the supp ly of s te am for al l man

u fac t u ring proce s se s and to drive the

ammoni a compre s sors . I t i s s tipulated that





the plant and equipment shal l n o t co s t in

exce s s of one mi l lion do llars at pre sent

pri ce s . I t i s further de sired that the

p lant be laid out wi th a vi ew to future

extensi ons , parti cularly of t he co ld storage

s ec ti on .

The limi tat ion of co s t at once p lace s

a limi t on the floor area whi ch may be

bui l t . We wi l l not be far ou t of the way

i f for purpo se s of a pre liminary layout we

as sume a uni t pri ce , inc luding machinery ,

of per square foo t of al l bui lding s .

On thi s basi s we may bui ld square

fe e t gros s . Thi s repre s ent s the to tal

a l lowable floor area and to be on the side

of safe ty , i t wi l l be we l l to k eep somewhat

wi thin the s e limi t s .

Cons idering the s i z e of the p lan t and

the en t ent of the bus ine s s , i t se ems

ne ce s sary that i t should cons i s t of the

fo l lowing bui lding s " abat toir , c o ld s torage
,





pack ing bui lding , ferti li zer bui lding and

power house . As a s tarting ba si s i t wi l l

be nece s sary to apport ion the total floor

area among the different bui ldings accord

ing t o thei r needs and wi th thi s subdivi si on

l ay out each bui lding in de tai l and arrange

al l equipment . Whi le thi s i s be ing done ,

we can mak e any minor vari ati ons from the

areas figured that may be found ne c e s sary .

From o ther p lant s formerly de signed ,

we know that the leas t we can get along wi th

in the ferti l i z er bui lding i s three by four

bays . Thi s bui lding mus t be at le as t three

stori e s and ba s ement . I f we as sume 1 6 ' 0 ”

by 1 6 ' 0
"
bay s , thi s give s us an area of

Sq . Ft . Some sk e t ching of the *ki l l ing

floor in the abat toir shows us that we wi l l

require a bui lding five by five bays each

1 8' 0 " square . Thi s bui lding mus t be at

leas t four stori e s and ba sement t o ae com

mod at e the department s that should go into
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order t o be provi ded agains t unfore seen

increase s in co s t Over tho se figured on ,

and make thi s bui lding six by six bay s

or Sq . Ft . Having arrived at the se

approximate s i z e s of the different bui ldings

we wi l l give some s tudy to s e curing th e be s t

po s sib le grouping of them and then proceed

t o de s ign each bui lding separat e ly .

In mak ing a general arrangement p lan

the governing principa l must be the pro ced

ure fo l lowed in the Op erati on Of p lant s of

thi s kind . I t i s de si rab le as far a s po s

sib l e t o reduce trucking di stance s and t o

chute produc t s by gravi ty from one floor to

t he next inst ead of tak ing them on e levators .

From the s e considerati ons , the dep artment s

range themse lve s qui t e easi ly and leave only

a very few whi ch may be lo cated in any one

O f a number Of p lace s . Such an arrangement

was given in the se c ti on on the bui lding

requirement s of pack ing p lant s , p . 2 1
, and

" t hi s wi l l in general be fo l lowed in thi s ca se .





The grouping of the bui lding s depends

upon the same feature s a s the o ccupancy of

the different floors in each bui lding . I t

i s nece s sary that they be compac t , that they

have out side l ight and venti lati on , and that

they be arranged as far a s po s s ible in the

line Of the pro ce s se s carri ed on . I t i s a l so

de sirab le that the power house be s o lo cated

a s t o make i t conveni ent t o ge t steam , ho t

and co ld water
,
ammoni a , and brine pip e s to

the re spe c tive bui lding s requiring them . I t

i s al so qui te important t o bear in mind the

loading platform and t he arrangement Of

swi tch track faci l i t ie s .

Each Of the above point s require s con

s id e rab l e s tudy and ske t ching before a de

c i s ion can be reached . To go into the de tai l s

Of the se matt ers would be burdensome and not

exact ly re levant to the sub j e c t Of thi s the si s .

SUfc e i t t o say that an arrangement such as

shown in Fig . 1
, page 44a meet s in a very sat

i s fac t ory manner the point s ment ioned and
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b earing upon the prob lem of s truc tural de sign .

Up t o thi s point , nothing has been sai d

c oncerning t he type of c oncre te cons tructi on

to be employed . I t has be en found that for

the purpo se of the se bui ldings , nothing i s

qui t e so we l l adapt ed as t he f lat s lab

de s ign . The e liminat i on of beams and girders

give s a far more e conomi cal struc ture because

of a considerab le reduc tion in the nece s sary

h eight from floor to f loor . Furthermore , i t

i s much easi er to run pip e line s and support

line shafting , bo th of whi ch are very impor

tant fac tors in a p lant of thi s k ind . The

same advantage s app ly to the co ld s torage

bui lding wi th the further fac tor of the added

e as e of plac ing corkboard insulati on on a

flat c ei ling where thi s i s ne c e s sary or de

s irab le . For the reasons ment i oned , flat

s lab de sign wi l l be us ed throughout the

p lant except in tho se place s Where spec ia l

beam framing i s ne ce s sary around tank s whi ch
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affec t ing the si z e of the bays , the se can be

de termined s tri c t ly on the ba si s of the mo s t

e conomi cal de sign . Prac t i cally t hroughout

thi s bui lding , the floor loads t o be de signed

for are two hundred pounds pe r square foo t .

From e st imate s of co s t s of de signs o f vary

ing spans an d . l oad s , i t has been found that

for thi s live load , a sixteen foo t bay i s

the mo st e conomi cal and that a s the live lo ad

increase s , the si z e of the e conomi cal bay

a ls o increa se s . For thi s re a son , where no

other fac tor s govern , we wi l l use s ixteen

foot bays .

Another feature whi ch must be c ons idered

now i s the se le c ti on o f sa sh . Wi th concrete

cons truc t ion , i t would hardly be fi t ting to

use o ther than ste e l sash . By consul t ing

the st andards of the manufac turers , we find

that they make uni t s whi ch require clear

Openings of fourte en , fi fteen and sixte en

fe et . As we are to emp loy bay dimen sions
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would be sub j e c t t o change after the corre ct

s i z e and shape had been determined . The

wal l foundati ons may b e of p lain concre te

but column foo ting s shal l be re inforced .

Wherever po s sible , i t i s de si red that the

t 0 p s of foot ing s shal l s top si x inche s b elow

the fini shed basement floor line . The soi l

at the s i te of the p lant cons i st s of a sandy

loam of much great er depth than any foo t ing

i s like ly t o go and the bearing used in

de s ign shall n o t exceed thre e thousand

pounds per square foo t . In de signing co lumns

and foo ting s , the provi s ions of the Chi cago

Bui lding Code shall be fo l lowed as to the

p ercentage reduc tion in live lo ad s allowed

in the various stori e s . To s e cure as nearly

a s po s sible a uni form bearing "and consequent

uniform se t t lement ) on f al l foundati ons
,
the se

sha ll be de signed as fo l lows . The live loads

on foundati ons shall be a s sumed to be the

same as for th e footings of c olumns . The
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wi l l be 1 2 bri ck excep t tho se where no

windows occur . The se wi ll be made 8 " bri ck .

Att ent i on i s cal led t o the framing whi ch

i s shown around al l st air and e levator shaft s .

Thi s may be devi ated from if found nece s sary

but should be fo l lowed if po s s ible . All

s tairway s shall be figured for a live load

of 1 0 0 lb s . per square foo t .

In the ba sement s of al l bui lding s ad van

tage ha s be en taken in extending the floor

out under t he Shipping p latforms . Thi s

give s considerably more s torage space at a

smal l co s t , as the p latform would be rein

forced concre te in any ca se .

Wi th the excepti on of the t Op floor in

the abattoir , the floor drains have not been

shown on t he se p lans . They wi l l , however
,

affec t the s truc tura l de s ign somewhat .

Drains wi ll be used on a l l floors of all

bui ldings "excep t above free z ers ) and the

number and lo cati on wi l l depend upon t he

oc cupan cy . For the mo st part , there wi l l
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ABATTOIR

In order to provi de for high rai l s and

machinery as we l l as t o give be t ter lighting

and venti lation
, th e ki l ling floor wi l l be

provided wi th a moni tor three by four bay s

in are a . Thi s i s t o be supported by thre e

s te e l trus se s spanning the shorter di s tance .

At tention i s cal led t o the spe ci al loads

whi ch wi l l be carried on beam s framing into

the lower chord of the se trus se s . The live

loads t o be c ons idered are four thousand

pounds e ach for the three be ef ho i st s and

a uniformly di s tributed load of four hundred

pounds per linea l foo t of the severa l rai l

support s . Thi s figure inc lude s a proper

al lowance for impac t t o whi ch a l l of the se

wi l l be sub j e c ted . The high roof should be

figured for a forty pound live lo ad .

The l ow roof over the ki l ling floor

sha ll be de signed for a live load of one

hundred and fifty pounds per square foot
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They have been purp o se ly lo cated wi th a vi ew

t o mi s s ing the depre s sed heads of columns .

The blood drains shown wi l l have concrete

curbs al l around them and a s te ep pi t ch can

be secured by adding t o the s lab thi ckne s s

around the s ide s . Otherwi se pi tch t o drains

wi ll be secured as previous ly mentioned .

The ent ire k i l ling floor wi ll be paved

wi th sp li t vi trifi ed bri ck laid in cement

mortar . Thi s cons tructi on require s 1

and wi l l need be added to the dead load in

computing the s lab .

The elevator shown doe s no t serve thi s

floor , but the machinery wi ll be lo cated at

or near thi s leve l . Thi s wi l l be of the

overhead tracti on type of 3 0 0 0 lb s . capac

i ty .

Att enti on i s ca l led t o the s tock runway

entering the bui lding on the t 0 p floor . This

vi aduc t i s of ste e l cons truc tion wi th ti le

wal ls . The truck ing bridge in the s tory

be l ow
g

i s hung from the trus se s carrying the
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wi th four cast i ron lug s on the si de s and

re s t s di rec t ly on t he floor . The op ening

required i s 5' 5 " in di ame ter . The weight

of the heating fan can be figured at 1 0 0 0 lb s .

and that of the heat er coi l s at 50 0 0 lb s .

None of the weight of the rendering

tank s come s on the s e c ond floor . However ,

s ome framing wi l l be required t o carry the

s lab around the se openings . The lard and

grea s e receivers shown require floor Openings

of 6 ' 3 " x 8' The rece iver s are of s te e l

p late wi th an ang le al l around on whi ch they

are supported on the floor . Beams wi l l be

requi red on all four si de s . The se tank s

weigh lb s . each when loaded .

The lard and grease se t t lers shown in the

fir st story are supported about 3 ' 6 “ above

the floor on t imber support s . The se tank s

a lso we igh lb s .

FERTIL I"ER BUILDING

The U pper st ory of the fert i li z er bui ld

ing wi ll be used a s a re s ting pen for live
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e ach When ful l . The tank wate r vat s s tand

direct ly on the floor . The se weigh 1 3 s .

The tank wat er evaporator al so s tands on the

floor and we ighs lb s .

On the se cond floor , the hydrauli c

pre s s i s the only heavy equipment . I t we ighs

lbs . and i s supported by ste e l framing

bo lted to the beams a s shown on Plate 8 .

The heat er shown on the fir st floor

plan i s identi ca l wi th the on e in the abat

t oir bui lding . The live loads t o be figured

in thi s bui lding are 2 0 0 lb s . for the se cond

and third floors and 3 0 0 lb s . per square

foot for the first flo or .

P OWER HOUSE

The power house i s to be Of bri ck and

s te e l wi th re inforced concrete roof and coal

bunker s . There i s t o be a basement under the

engine room for the hous ing of c ondenser s ,

pump s , e tc . The arrangement of the equipment

has no t be en made as ye t , but thi s wi ll not

affe ct the general s truc tural de s ign . There
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frame s be tween the concre te co lumns . The

dividing parti t i ons are of four inch ti le .

The sausage smok e house shown on the

third floor p lan requi re s a depre s sion of

5 ' 0 “ in the floor s lab t o provide space for

firing . The side s of thi s pi t can form the

b eams supporting i t and the loads coming on

the floor i s almo s t negligible , s ay 50 lb s .

per square foot .

The e levators shown are of the overhead

trac ti on type of 50 0 0 lb s . capac i t y . The

machinery for the se wi ll be loc at ed in a

penthouse and the s te e l beams supporting

i t wi l l re s t on the roof s lab .

The lard ke t t le s on the thi rd floor

hang through the s lab . They require ho le s

4' 9 " in di ame ter and are supported by means

of four cas t iron lug s re s ting on the floor .

The weight of each k e t t le loaded i s

lb s . The lard ro l l s on the second floor

weigh
"

1 2
, 0 0 0 lbs . each an d are supported by
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f loor s lab s are to be he ld back a di stance

of five inche s from the inside line of th e

bri ck wa ll . The cork wi ll be e ight inche s

thi ck on t he roof and wi l l j o in the wal l

insulat ion al l around . Thi s cons truct ion

i s shown qui t e c learly on Plate 7 . Be twe en

the cold s t roage and the pack ing bui lding ,

sp li t columns wi l l be employed so a s to avoid

punc turing the insulati on .

The live loads t o be de signed for wi l l

be 2 00 lb s . pe r square foo t on al l floors and

for ty pounds on the roof .

The re frigeration in the chi l l rooms

i n the upper story wi l l consi s t of the new

brine spray sy stem . Thi s require s a pan

such as shown in se cti on on Plate 7 and in

p lan on Plate 6 . I t h as be en found be st t o

d e sign thi s us ing ho l low t i le and concret e

j oi s t s . The girders are to run paral le l t o

the track s and the j o i s t s a t right angle s

there to . Thi s arrangement faci li tat e s sup

porting the track timbers Whi ch are carri ed
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Floor and ce i ling insulati on i s required

t o enc lo se the free z er s on the s e cond floor .

Thi s wi l l consi s t of three inch corkboard

wi th a wearing surface Of thre e inche s Of

c oncrete . The wearing surface wi l l be re in

forced wi th wire me sh . In order t o provide

leve l floors for truck ing and avoid inc line s

we wi l l depre s s the s lab Where thi s floor

insulation o ccurs so that When fini shed the

top surface s wi l l coincide . Thi s require s a

drop of s ix inche s in the re inforced s lab

and must be provided for in the struc tural

de s ign .

CONCLUS ION

Although the prob lems brought ou t in

thi s di s cus s ion repre s ent the one s of chief

importance in de s igning a p lant of thi s kind

there are numerous o t her and smaller mat ters

whi ch come up for cons iderati on an d whi ch

are qui te important . In the mo s t of the se ,

however , they are qui t e ea s i ly so lved and do

no t require a great de a l of spe ci al consi der
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