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Lethodology

The swi;:e producer should use a lo;;ical t;1eoretical

raneworh to nahe decisions pertaining to the objective.H
:

outline of the the01etical decision-haiih‘ frameworkH
]

’
.
_
.
l

.
J

(
D

(fl

which sill be used is: (1) define the problem, (c) observe,

(3) analyse, (4) decide, (5) take action, (6) assume res-

ponsibility.

The definitions and sinptlohs of the objective are

tated rhea the p"oblem s defined. The definitions per-(
"
2

ain to the various structures, their se aid related ter-

ninology. Assulptions which are used as a basis for design

of the structures and the systems are stated from he view-

poirt of the agricultural engineer and th animal husbandry

specialist.

:
1
"
.

Related problems pertaini11s to the successful des yr

of a swine confinement system are observed. The problem

areas to be discussed are: (1) the advantages and disad-

es of corlilcieit an (2) multiple farrowing.

Q

fhe s"ioe producer Lmu t analyse each alternative builS II ...-L-

w

in; or s"°ten because rapid technolo ical gains in the fieldsHus

of agricultural en;ineering and animal husbandry have given

the swine producer a trenendous package of

con epts of swine production. Lodern technological ad*ances

are naLin possible a revoluion in the hog lots that will

probably equal if not excel the relative increase in corn



‘ucti n achieved fron the introduction of hybrid corn.’
0
’

[.
11

The analysis of the building alternatives consists

of a discussion pertaining to the following four areas

(1) agriculture engineering, (2) animal husbandry, (3) agri-

culture econonics, and (4) the hunan elenent. The use or

such an anal;tic procedure will enable the swine producer

9 fl

to exanine 11s enterprise from most 01 the relevant points.

I

The nodern swine producer 1s faced with a host of

decisions. There are decisions relatin; to en;ineerin ,

husbanddry, economic and hunan problens which must be made

by the swine producer

There a1re env;ineerin; problens relatin ‘ to use of

Later als of construction, method of design, materials

handlin: equip‘.e1t, and tie size of the buildinu.

The control of stress factors is an aninal husbandry

problem. Such st1ess factors as temperature, draits, feed

nd water nay be controlled 121 a co;;1ne,ent systen. Suchs
o

tresses as overcroding, sorting, b01edon, and psycholo-[
O

u.

l disturbances Lust a1so be considered then selectingg
:

gic

a swine confinement svsten.

Agricultuie econ nics is concerned with the alloca-

tion of resources in the uildings and systens. Lore

specifically, attention will be directed towards a cost

conparison of all buildings and eye

is the number of hogs increase with the herd, as costs

net returns continue to level outL
2
1

{-
3

U
}

ontinue to r’se, an



U
1

or lOVer, it becomes ineiative that the farner give serious

consideration to those costs “hich are contractual and

Vhich are non-contractual.2

The hunan eleL:ent must be conside1ed, before a SVine

S"sten is selected. If sVine troduction is as dynamic

as has been indicate d, if great tecln-ological ava11ces have

been nade, if SVine production is a busiress a11d not a Vay

of life, if profit is not the only goal of the farmer;

Vhere then does the sVine producer and his fanily fit i11to

this mechanized, industrialized, ccononized and specialized

picture? T11e1efore, the farne1-ust 0011si der his goals

ions, those of his fanily and others.:
4
-

and sgira

These problem areas are part of the analytic proce-

dure Vh1ich Lay be used to ascertain the nost d sirable swine

building and sVine confinenent system.

The th 1et1cel franeVorh Vill be a decision-making

process Vhich will enable the sVine yroducer to: (1) define

the problem, (2) observe, (3) analyze, (4) decide, (5) tah

une responsibility.(
f
f
)

action, (C) as

 

2311a tein contractlal cost is used in the sane content

as fixed cost. Contr‘ctual neans that the cost has been

set for a period of tine. Ihe tern non—contractual cost

is sed i1“ the sane context as veriaable cost. 1011--con-

t tual c s“ are those 131131011 can var," after the 11711111111,
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production econoxics.

Agriculture produccion eCOLOLics is defined as that
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AgricvthLue pw'od‘chi 3 economics is i'vided into no

areas: (1) Locr "cf..';eor;.r 231d (2) Licro theory. l-Licro theory

will be utilized in this thesis f r tUO reasons:

 

and Resource L“ . (LLQlQVOOEWCliffS, Lem
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tions fail to apply to the real world.

Licro d3naLic production economics is a theor3 in

which the ri5:orous assumptions of Licro static production

econonics have been relaxed. The relaxation of he assuLp-

tions creates a theor3 in vhi c11 unere is uncertaint3, un-

stable izstitutions, c1anes in tecnnolO5‘v and failure

1. 1. 6
to LaxiLize prorit or satisfaction. The theor3 is appli-

cable to the objective because the tne013 applies to the

.
4

real torld in :hicn the ob3ective exis . Io;Lulated

Licro-d3naLic p1odvction econOLics consists of a decision—

Laking process enabling the swine producer to arrive at
..L

7 The decision-Laking process consists

1

the ri5nt action.

of six steps: which till enable the manager to: define the

problen, observe, anal3se, decide, take action, and assuLe

esp 1sibilit3. The first three of these six steps willH

be used as an outline to the renainder of this tnesis.

ProbleL Definitio11

Srine buildilgprobleLs La3 be viefed b3r various swine

 

Cn5riculture lloduction Econ0Lics course outline Sprin5

Quarter 1961, -15icultural Econorics o;c, (a5ricultural Eco-

LOLics Dept., Lien. 'tate Universit3, Last Lansin511ich)
h

p. a.

7"A right action or 5oal is an action or 5oal deter-

mined to be the best in View of the factual and normitive

beliefs involved, where 'best' Leans 'tnat which LaxiLizes

nuLan inteiests and purposes as irWdiated b3r the value

concepts involved.'" For Lore infor11ation see, G.L. John-

son and Lewis K. Zerb3, Values in the Solution of Credit

P1obleLs, (Licni5an State Univ.: East Lansin5, Lich., 1960)
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5
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3
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(
Dproducers 'n different La3s. A swine producer will lef

the probleLs of his enterprise accordin5 to his own ideals,

values and beliefs. Another swine producer in the same

circuLstances till define other1robleLs. Cr his defini-

tion of the saLe problems as the first producer La3 be ac-

cordin5 to a di'fcrent set of ideals, values, and beliefs.

CLittin5 intan5ibles, rationalit3 is the onl3 oasis for

evaluatin5 each producer's definition of the proble1.

’1

The "definition or the proolen should clarif3 the

underl3in5 ass -tptions and the particular viewpoint frOL

h v 'Q "-1 ‘

rhich tile probleL 1as lorLulated. ine su;;_1tions of thef
3

(
0

situation Lus be stated forLall3 or inforLall3 to perLit

rational solution. 103 example, if a 114 day restation

q

tion period is used b3 another producer his Lultiple 1a“-

rowing s hedule would be quite differen‘. for this rea-

son all of the assunptions of the particular far: situa-

q

tion must be stated to insure understandin5 , _

The assuLptions furn’sh r strioti one to teclu1olO53 and

eCOLOLics.

Coservction

10 Observe is to --"perceive, notice, and watch a



[V .‘L o ‘n «3 r‘ ' 3‘ A *9 ‘\ rs ‘\ 'u '1‘ r1 ‘ r1 . ~A " .' .‘— --, u —.\‘—‘

gueSblCl sit Ltion lOl L UlOgOpeQ solution. In ouULo

5

s

observation the swine producer will observe gossible alter-

native builF"u ~ and inforLation relatin: to efficientx...h.L-uw ,

l ”o 'L-" “ '9 In . ‘P- I - 'f'. “D "4 '. l“ ' '. ' " (N'fi‘ - I -. ‘- "

use oi one uuilL L98. ILiorLLtioe places a LLLeuer in a

1-- " ~,. .24— \4-: .. -~- K -— _... -- , ‘1

Lnoulecpe siofie ioL “Lere Le Lad proceed to eLaldse an

Lu 1- . .‘ -

colaahe Ev 0.30 SL041.

n‘orLetion is classified to enable tne Stine froduc-aoaL u H

er to acouiie relevant inforLetion in a loicel and con-

sistent Leaner. There are tro Lethods of classifying

i;forLLtior: (1) accordir' to tyce LLL (2) by souice.

The types of iii rLatior that are 1L,citLLt to t:1e’
—

o-n

swine producer are c13551iied as $0 lows:7[
_
J

(1) Existinr production Lethods -- InforLetion tLich

ifects.farm erect ces, such as: specialization she reor-

\

’eLization of the farL.
L)

(2) Erices -- InforLetion on prices of irisuts and

outputs ill or;e:'zi11; or eteietL:r a farm.

(3) Innovations -— ILfOiLetion on new technology

u,
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(4) Lunan -- lnfornation aoout individuals that the

producer Lust deal tith or consider in nahin; decisions

10
about the fa1n.

(5) Institutional -- Infornation on informal or for—

J

ionalCnational, and interra[
—
1

(
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d
.
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C
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D

La groups, loca

government which nay aifect decisions in the operation and

or”H1”'ClOn of the far~

The sourCes of i1uornatio1lor the swine producer nay

be considered as two hin‘s: (1) comnunicative and (2) non-

COLLnunica tive.

Conhunicatlve infornation is obtained from media, such

as: radio and television, conversationnith helrJDOlu, col-

lege bulletins, nachim1e3r nna‘facturers (advertising and

technical assistance), and farn navazi11e.-.

Lon-conn11icative information is acquired through

-ersonal observation. Some of the sources connonly en-

'
0

loed are: 43 proiects, 33A work, previous enploynent.

N
)

If infornation is to be used in a logical and eff1-

cient manner, the manager Lust examine the sources of in-

foruation and recognize their contribution and relation-

?01exaL,le, several weeks spentU
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visiting other swine enterprises, talking to university

.ertension personnel, and visitin:U swine husbandry special-

ists, agricultural engineers, and economists may be nore

profitable than rely'ng on a nulti-product salesman to plan

the swine enterprise. Srecialization within agricultureA

—

has furthered the difficulty of obtairin; sources of in-

fornation which coincide with the problem. For :anple,

if a farrosinr house is constructed, the swine rroducera H

-.

nust Visit nan: firns, some of wnicn have no concept of

.

the problem. This will involve discussions with persons

familiar with only a particular part of the entire problem.

It is left to the ns1ager to discover and obtain the

sources of information which coincide with a particular

nroblen.

Analysis

One purpose of analysis is to deternine the h‘gh—pro-

t point of a production function. The analysis further

tells the producer whether he can produce profitably and

how nuch to produce. Average costs are considered in the

analysis of profitability of a certain level of output.

Larrina coacepts are utilized in determining how such to

produce. wince this thesis is concerned with ascertaininr

the cost of vario1s building svstens, consideration will



to be presented vill pertain to average cost concepts.

as a outlineU
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2) deduction. Induc-c
+

*
4
.

O H C
3

b p
.

Ato analysis are: (1) induc

tive and deductive reasonilg are two diiferent procedures

of analysis to which the sane rules f logic apply.

Deductive Systens as a Theory of Analysis

Deduction is defined as "reasoning from the general

to the particular or from the universa to the individual."12

Deduction requires the use of several disciplines in the

solution of problens. In analysing a swine enterprise,

those disciplines of particular, but not exclusive con-

(1) Logic and hathenatics -- application of this dis-

01lline is necessa"; if rationality of decision is sought.

Connon sense should be included throughout this process

of deduction.

(2) Physics is necessa v for the solution of engineer-

ing problens. En;ineering i necessary for the solution
u +

(
0

build nr corstruction, naterials
Q

[
_
J
o

of nroblens concernin;

handlin” equipnent, and heating s;
Q

cultural engineer is faniliar with the problens of the

m
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sarine producer and the solutions to those problems, he

is directly concerned with the plarm1 of a spine con-
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(J) Chen1stIJ, aOOquJ, a1d notand a“; nGCGSSElJ for

‘

the solution of .ninal nusbandr" problems. Brine husband-

rj is 0011 e“fied with the pr”coloice1 and genological_UH-L'

-. mu- ,“4— r n -'..—.
eou11enents 01 the p19.

(4) Sociology, PsyChOlO“V and Political Science are
qu’

necessary for the solution of proolens involvirfi the be-

pe Ml 11e hunanities nust also be included1
"
)

savior o

as they afiect the 001cents of that ouv-
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social science and 110“01n 'ust as a Spine producer
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anal ses h1s business 1n the area 01s01ence,
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woa s and as111ations 01 the sn1ne p ouuc~ center aionnd

- .. _._-_ - ‘ -- '1 1 3 .L'.

"u€f}°lSC ius.t be anal sed.1u.u1p

the h nan clJnert as an important lactor of oporation.

If the Sui“ “roducer ha:.ts to achieve certain poals, he

nust not let the sTine entcrrr1ce control hin. An nade-

quatel“ designed swine ysten c to the . anae1 s

anxietv 83h 1rustrntioa.

.LW

(3) .ss0111e

I

J

discip ine oi deductive reasonin; is ac-

counting. dinple accourtin; procedureseenable a swine
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nductive reasoning processes for analvsis. Single

sannle ana tsis is used by swine producers to solve such

problens as: proper feed Lixture and environnental controls.

*sis is used in determining the nunber of

q -1-v~.Q «*- . rag-u '0 (_‘;",’"° "\ Q q. '2 l 1 . j," "1C
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Sindle Settle Anallsis
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inc value p ouLcer nad ana use a ploy en o, accept
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informal statistical analrsis in making zany minor,

but inyortant, decisions. Proolens such as weanin‘

or weight, breeding proCedure, rations to be fed, and en-

.1.

vironnen al control are tests that may be conducted by the

Another alternative of choice is nossible in the se-

-"'\Tn

quential analysis procedures. ine sta istican' can: (1) ac-

m

cept the hypothesis, (2) rejecb the hypothesis, or (3) con-

tinue sanplin“. The Lajor difference between sin le sanpl-

l f
.
.

k
!

4-..?

le sampling is deternined prior to colleCtinw data.

3
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ISince ‘he nuiber of swine system alternative

less, informal sequential analysis :as used in ‘eternining

which designs to us . It is necessarv to continue design-
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'thaL the additiOLal mortn of *ohe iricrmetch.

There a1re thre areas of concerL rhich a s iLe produc-

er should eLaLiLc be fore LaLiLg a decision iertaiLiLg to
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defined aLd cla53ilied the derees of kLoledge as: certaiL-

Ht3, risk, and uLcerteiLty. Since certaiLty aLd isk per-

uLcertaiLity is the only classification Dertaininfi to

LanaeLeLt decis io11s. UncertaiLity may be defined as a

degree of kmozled e LLe“e in the probability of FredictiL

an eveLt is not kLorn. II tie Lana er DIOdlC
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tarough the acqui

tion or uLcerteiLt. to a positior of risk or certainty.

Ls this happeLs, the decision is Lo 10Ler a manageLeLt

decision but aL acquired shill.

There are four possible actiOLs a LaL.:er can take

:ithi11 the classificationfof uLcertaiLty: (1) c011tiLL.e

leaLLiLfi (2) forced decision, (31) iLaction aLd (4) i1voluL-
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Lang priLci les of strategy have becL forLulated
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and LiscellaLeous tre g'es. Lang 0” the Drincioles axe

based on formalized theory. Others are sinle steteLeLts

‘ to that s0Le iLd

his dec1sion Lakin; process. These IriLciLles a-e 01 1L-

pOItarce to the Sill. producer because through their dives-

tiOL me till Lore full; understaLd his alternatives of

stratefiv in the uncertain siuuet‘on in which he Lust act.
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producer anust be careful to build a ay

duce swine at a low enough cost and of

to enable him to stay in production.

In addition the s:ine producer must cons'de

of use of tAe buildIn;, the va 1 ce 1“ the situe

enoected trend in cost of 3Ioduction Id total

Action

D spite the ir.p0Itar_ce of ac tiozi in the 1a1

process there is a dearth of £01

theories stated gerta’n to corpora

concerns. I.o are s “AIch pertains

but are Interrelated 11th other gLases

making process are: (1) the abilit" of

through once the deciSIoI is Iade and (

of the value svsten of the nanager and

She ability of the manager to carry-out a decision,
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Assu.u'ptions of i'riculturei anincer n3

(1) The desi n Linter ten*o:ab1re of ~10
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(2) 190° rat is circulated through all not water(
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Hall oanels. The nuiber of.feet of panel det mines the
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naiinun bio s per noui.
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(4) Hot rater in floor is efiuleted at a La:: m n of

(5) lo bedding is figured to be on any floor 1aving

a heating system. f beddi13 is used on a floor having

a heating system, the floor temperature would be sligltly

(b) There are two inches of fiber-glass insulatior

in the framexalls and ceiling of ever? insulated building.

(7) he concrete blocks are irsulated nitn an expanded

naterial in every buildinr in vhich the environment is

controlled.

(8) Th re is one irch of insulation under the con001ete

1

floors of the insulated buildings.

(3) There is eighteen inches of insulatior around
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insulated ouildinfis.

(10) All enclosed buildinfis have a olastic nOlsture

barrier un or the concrete floor.

(11) Gil-fired.boilers are usev

1.. t: ..- -_ - ...
, ~. 0 ."" V: (7‘ ’3 .

a LACU: J-‘_‘ .‘ SUI D.) Libs“.
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all buildingsm
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Table III-4.

Temperature Levels or Leased nuillings

havinf

 

   

 

 

Type of Buil ing Lininuna d Laxinun Temp Temp Differences

"\ O 0 ~ 0 "r A ~1— ‘ ' o ;‘

rinisn‘ng nouse -1c° b0 50 00

. r -, .- o A)

nursery nouse -100 to 70 oOO

-o o I —| H 1 O V \ O — 0

Combination rid; -10 to o” 93

....‘ .- ..- . -.— O .1. O 1”.-

rarromlng no‘se -10 b0 b; ,p0

- . u 9 ~ u‘ 1 - J- \_‘ " {"4 — D

Farrow-to—ririsi le; -1LO b0 g0 y,0

-100 to 700 8000

-1oO to 500 6000

a See assumption 1, page 30 of this theses.k0utd00r 38¢?-

0

Lursery period

Farrowing period only

0"" '1 1r
.LJs-a-J

d Finishing period on y



Table III-5

Heat Production of Stinea

 

  

 

Size of Hog BTU's Produced Per Hour

1 day old 33

10 lb ' 200

50 lb ‘ 375

100 lb 520

150 lb 675

200 lb 800

aH.E. nitchell and h.A.R. Kelley, ”finergj Requirements

of Swine and Estimates of Heat Production and Gaseous LX-

change for use in Planning Ventilation of Hog_houses,"

Journal of Agriculture Research, Vol. 5c, 1936, pp.811-829.



Table III-6

Ventilation Rates Used in Determining

Environmental Controls

 

   

 

Pig height ”inter Summer

*rr or/nr cgi Ub/fir

Sow & One Day 20 16,2“0 130 9,000

Old Litter

‘
N
‘

[
\
3

O [
‘
0

m50 lb pig 1,220

F
0

0 O150 lb p1; 10b 600 12,000

 '—_ .____

aSource: 3d Liller, Charles beer, and Robert ladder,

A hog Production Program for hichigan Farmers, (Lichigan

State University, 1.3. lo. 1, July 1960) p. 23-26. (Pub-

lished Lincograph)

b1O CPL was used instead of the 20 CPL reconnended

in the above source through reconsideration of swine

ventilation requirements.
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Table III-7
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3.41118 buildinjs

 
 

 
 

 

 

 
 

Type of Buildinf “inter Sunncr

Farrovinj Jouse ZOO CFn 1,560 CI“

lursery 'nildin’ 700 CI“ 1,703 0;;

Conbinati n Parr x-iurs~rg 7;O “is 2,CCC Cf;

Tin’sh14? ;uilp.;3 ;,200 0:; £4,000 31;

iarr T-to-;i;isn n11; £00— ,50 GEL 1,5CO—1E,QQQ C3-

Lthz

Ventilation rates in cubic feet per i nute were deter-

nined by takin, the ventilation rate per 0 j tines the nunber

" T 7'
I
" ..« -. .r. °-,. \ A 23-.-. uJ-I. .«4-3 -, - r

O... 134.; D 1;. 3. Lil/”L. JLLLL . V 8;; hilt» ULOL’I T8 t6

‘ -. W“ ‘5 1-. . 1v- . 5" - 1' '1- 4-: ‘.f’+ ‘. V

ouildl n, tanes into acco n. b we e-.. trenes

of use.

farron-to— inisn

all conditions
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Introdu tion

Observation of the sources by type of information will

enable the sxine producer to determine the advantages and

disadvente3es of confinenent swine production.

The comnunicative and non-communicative sources of

info rnetion enable the swine producer to observe confine-

nent and 1a tiple farrouinj. The types of infornation

thich are rele ant are: information on enistin3 production

methods and information on innovations.

in inforL7.ative discussion of nultiple farrowin: and

its relationship to Hie buildin3s will also be presented.

This information is necessary to determine he most desir-

able swine system.

Advantages of Confinement Shine Production

 

ingress e in Prgfipg, -- In some enterprises it has

been observed that an increase in oarital Lay result in

a very substantial decrease in labor and land reouirenents

and at the sane time inc;ease output, thereby increasing

V ll Etilization of_nvaileble igsgurges. -- Land 33? be-

-“my.......   



too valuable to be used as swine pasture.

Formulation of present da growing-finisni“3 rations

as nade pasture unnecessa*y.‘ Lore efficient use of labor-

.
.
.
4

.
1

and capital is possible. Profit may also be increased be-

cause of a reduction n feed cost per pi; due to environ-

; ntal control.

gggguppnjrol_pver stress fa opprg. -- Therefore, the
 

quality of edible pork is inproved. Under present product

pricing systeLs there is little incentive to increase the

quality of the animal, so profits night not increase enough

to justify spendin3 apital for this purpose. 3y controll-

ing tenperature, humidity and draft it is possible to

increase profits and reduce risk.

Less“ abor. -- lany of tne advantages center around
w ....—

an ability to des'3n into the buildinis convenien es Knicn
<‘l

:ill ease labor require;ents. The farm operator nay de-.
4

sire to naintain the same output but work fewer hours or

the basis for justification may be to increase output, while

changing working conditions to controlled environL1ental

conditiOns. i.e, eliminate such unpleasant tasks as

1aulin3 water, and removin3 ice from frozen waterers.

Dis egse control. -- The development of Specific Patho-
 

en Disease Free Swine has made disease control possible

C
I
?
)

|'
—J

in a confinenen system. SP swine may perform better in

a confinement svstem than a pasture system because the s1.ine
Ud .-

1

producer could keep h pigs from coming into contact with



diseased pigs, other livestock or rodents.

Subjective Advantases. -- A well desi31ed confinement
 

system may add to the beauty of the farn1stead. Presti3e

attached with being the first in the neighborhood to have

a new method of swine production.

bisadvantaLes.oi the Confinement Swine Production

Hiph Investnents. -- The hi;h initial inves trent is
 

one of the biggest deterents to the construction of a

.Lq~

wan-swine confinement. SIS

Dispase Control. -- Even with SEE‘ swine, disease is
 

fi‘

s ill a critical problem. Sanitation practices must be

‘I

dili3ent y carried out if nerd Ewelth is to be naintair.ed.

3

Excellent Lanare“ent. -- The level of nana3enent abili-

ty is increased with a hi3hly efficient swine confinement

s3s ten. There are usually more pigs, more records, and

nore costs. Little problems canndt be over-looked for

they may be the ones that add up to great financial loss.

Swine confinement production is not a way of life; it is

a business.

hultiple farrowing becomes necessary to justify build-

in3 cost. A multiple farrowin3 proL3ram requires expert

nana33 ement and 113s tLe inherent disadvantage of year-around

marketing whether the price is mih or low.

EgpblenLStress E ctors. -- There are certain stress9
1

factors such as tail-biting, bullying and psychological



disturbances which become problems in swine confinement

production.

hultiple Farrowin3

Another major area of discussion that must be included

in the observation process is multiple farrowiig. The

high cost of specialized structures in which to confine

swine has forced many producers to keep their buildin3s

full of swine throu3h-out the year. The more swine that

are produced in a given building system, theilOLer the 00st of

housing per pig. The desire to increase output without

increasing peak labor requirements has also made farmers

consider multiple farrowing.

host swine producers desire to have their herd farrow

in groups in which no farrowing period would last longer

than two weeks, thereby makin3 it possible for the manager

to concentrate his labor on the swine enterprise for a

short period of time and allow him control over his breedin3

herd. Since artificial insemination is not yet developed,

concentrated boar power on sow which mill have their heat

period within a peek seems to be the best procedure to use

to breed a group of sons so that they will farrow within

a two week period.

As mentioned the sows are maintained in 3roups, each

group farrow’r3 twice a year. The swine farm is an assen-
“v13

bly lin wherein each sow and each 3roup has a number.
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Chart IV-1 presents the assunntions regarding the grozth

of tbe pi; from birth until Larketed. The chart is based

on assumptions made in Chapter 2. A five week mean Leaning

age is used in this example, with deviations of one week

on either side.

Chart IV-2
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Chart IV-E uresents the physical linitations of the

_L I

on. The chart states that the group of sows 1s bred duringU
)

their second heat period after Leaning, sone producers nay

,

desire to zait another t enty-one days o fore breeding. The(
D

H

sow will usually have more pi3s if another tuenty one day:

is allowed, but the cost of feedin3 the sows may offset the

additional advantage.

The sow cycle is of grave importance in that it deter-

(‘

mines the efiiciency of the saine system. If the sow cycles

building mill be as planned.

The total nunber of dETS recuired from weaning of the

first litter to the birth of the hen litter is 141 days

(Chart IV-B. 6 days plus 21 days plus 114 days equals 1“1

,
r-V" ‘

days).



Table IV-1

 
 

 

 

She affect of Meaning Age on the Total

Lunbor of lays Betteen Littersa

Length of meaning bean to Lumber of Total

period Farrow in days in weaning number

days period of days

two Weeks 141 14 155

three weeks 141 21 162

four weeks 141 28 169

five weeks 141 35 176

six weeks 141 42 183

aAll pigs in th group are weaned on the same day

to allow the cycle to start over Lith sons of same heat

period.

Charts 2,3,4 and 5 in appendix A, present the physi-

cal possibilities of the sow if the pigs are weaned at

1

three teens, four weeks, five weeks and six weeks of age.

The swine producer has only to choose the number of groups

he feels he can manage and the weaning age he feels to be

desirable.

Once the weaning age and the number of groups is se-

lected, it is possible for the swine producer to determine

a farrowing schedule. I

The only problem of multiple farrow’n; remaining is

to fit the multiple farrowing scheme to a building system.



If one week is necessary for a clean up period and flexi-

bility, the possible use of the various buildings is as

presented in Chart 1 of Appendix A.

Upon examination of the physical limitations of the

buildings it can be seen that certain building designs pre-

sent bottle-necks in the system. A combination farrow-

nursery building can not handle more than four litters

per year. A farrow-to-finish building can handle only

two litters per year if the pigs are weaned at a age of

six weeks. A farrowing house can be used up to twelve

times a year if tno nursery units are built. The nursery

can be used up to ten times a year with one farrowing house

before cleaning restrictions overload the building. The

finishing building should be designed to handle the output

of the farrowing house, combination farrov-nursery, or

nursery building that is erected.



CHAPTER V

Introduction

The analysis is an ex mination of Stine buildings and

swine confinement systens according to the theoretical

framework as presented in Chapter II. Thirteen plans com-

posed of twenty—six cases have been analysed. The plans

and cases were selected within the framework of inductive

analysis as presented in Chapter II. The plans and cases

are presented in the following groups: farrowing buildings;

farrow-to-finish building; combination farron-nursery

buildings; nursery buildings; Open finishing shed, uncover-

ed feed floor; open finishing shed, covered feed floor and

enclosed finishing buildings.

The buildings are analysed from three deductive areas

of concern: (1) agriculture engineering, (2) animal hus-

bandry, and (3) agriculture economics.

Agricultural engineering objectively analyses the

buildings from the following problem areas:

( ) nunber of pigs in the building

( ) size of the building

(*) layout of floor plans

( ) employment of efficient equipment

( ) location of the building

The objective analysis tithin the framework of animal



2.14

husbandry Illl ertain to the follox.i13 stress factors

(1) environmental controls

(2) sanitation

(5) disease

(4) water

(5) feed

The objective analysis by agriculture economics till

be concerned with the follosing points:

Construction cost

Equipnent cost

heating nd velltilation system cost

Cost corparison of the cases and plans

of one type of building

Cost of the controlled environment in

vie: of improved snine growth rates an

feed efficiency

(6) Eleiibility of the building

A
A
A
“

,
p
b
l

[
\
j

.
.
s

V
V
V
V
V

A U
!

1 n

The examination of Sffifle systems as deternined iron

the building alternatives is presented in Chapter VI.

There are four s. ine systems nhiCh are analysed from

the following areas: (1) agricultural engineering, (2) ani-

nal husband"y, and (3) agriculture economics.

an analysis of the stine systems by agricultural en-

gineering consists of the followin: points:

A

.
.
L

lumber of buildings and their function

in the amine system

niii0ie1 of the buildings as a sys-

tem

Use of conmon equipnent between buildin s

Eossibility of combining buildings4
‘
:

\
J
‘

A
A

A

I
|
\
_
‘
7

V
V

V
V

The objective aha ys1 of snin systems by the ani-

sal husan ry field consist of a discussion of the stresses

of the various systems upon the pigs.

nfiricultural econonics objectively analyses the



[Li

‘J

systens according: to the follorinjl:oin s:
)

(1) C ost of the buildings in the stine

(2) Zéwcegl the buildin5s accordin; to level

of use

3 e conclusions of the chapter COLLiLt cl 2 cost so —

garison of the various suire systens. consideration of

the hunan eleLcnt rill also be included in the conclusion.

persons to ascertain the Lost "deSirable" Stine stten.

Lasis for Co aris on

It is necessary to design buildings which are con-

paraole and realis 10 in a study of this nature. Luch tine

has been snent in des'gning the buildings so tha they

.;ould reflect Ql_l£l€“C due to design. for example,

wooden pens an“ fencing were used in all buildings Lhen

it night be more desirable to use steel in some cases as

a building naterial. The follovin; features Here incor-

)

porated into the 15 plans and trentg-six cases:

riials of construction are connon

tructures.

(2) r"he pneent in all structures is made by

the he COIlipallfy.

(3) The heatin: and ventilation sttens ut

the same thes of boiler, fuel, ventil

fans, and etc.

(4) ”he materials of construction perform the

same function.

(1) The

to a

;
C
3
H

t
o

C
d
'

(
0

(
D

F
’
H

I
'
“
U

G
)

(
‘
3

1112

atill:

1Exception -- manure augers tore es tiLated W one com-

pany, Lhile manure shuttle :stroke cleaners . ere e stiLated
U

by another conpany.



The buildings are realistic in that they incorporate

features and desi;n practices rhich are recognized and

used by farmers in the midwest.

The following list delineates the materials which were

used in all structures:

(1) There is an eight inch concrete block wall four

feet high on all enclosed walls of the buildings

(2) Fram-Jalls aoove the concrebe Irall are tro by

four construction with 2;/32 inch izpregnated Hall board

covered with corrugated steel.

(3) Ceilings are six and on-half feet above the floor.

(4) Trusses are used in all designs except the open

shed. (plan 12).2

M):0 inches of wall insulation is used in the

framewall and ceiling of all heated buildiIn .

(6) Four inch reinforced concrete floors are used

in all buildings.

(7) There is a moisture barrier under all floors nhich

are heated by pigs or a heating system.

(3) fiooden partitions, farroving stalls and farroving

crates a1e comion to their appropriate des ign.

‘

(9) nll of the feeders are manufactured by th sane

c"'Glue and fail Truss Design" (plan no. 705-01-74),

taken from Agricultural Engineering College, Lichigan

State University, East Lansing, Lichigan.



(10) All of the feed handling equipment is manufactur-

ed by the sane company.

(11) 'v0 types of manure handlir3 equipment is neces-

sary. "here the manure is handled as a semi-solid or liquid

a auger is used. ”hen lare quantitiees of strawbedding are

K
)
!

used a shuttle stroLe cleaner is used.

(12) All of the heating systems are oil-fired boilers.

Description of the Buildings, General

There are tiirteen plans composed of ttenty-six cases.

The plans are identified by nuzbers 1-13 (see R~pendix B .

The plans point out variations in floor design of each type

of buildin3. The cases are identified by letters i-Z (see

Appendix 3). The cases present variations of equipment

and heatin3 syste::s within a plan. The plans and cases

are composed of the following types of buildin3s:

(1) Eairov-to-finis h buildin3 (Plan 1, Case A)

(2) EarrO"in3 buildings (Plans & 3, Cases 3-3)

(3) Cozoination farrov-nursery building; s(Elans

4 d 5, Cases 1-1)

(4) Eurrsery buildin3s (Plans 6 d 7, Cases J-l'.)

(5) fin1sxih buildings (Plans 6-13, Cases C-Z)

 

‘All estimates of equipnent vere made by representa-

tives of the Arerican Ilanter Company' , Burr Oak, Lichigan

and of the J2mes Lanufacturing Company, Fort Atzinson,

"isconsin. The prices quoted are E05 and are subject to

chan3e without notice.

4All estimates of heatin: systems were upde by Lr.

Don Runnel of the Lichle Heating & Elunbing oonpany, Sagi-

aw Lichigan. All prices are EOE Sag'naw and are subject

to change without notice.
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The farron-to-finiSh building is desi3ned to care for

pi3s from birth to market. In theory, the pig will not

leave the pen it is born in until it is ready to 30 to nar-

ket. The building must incorporate features which are neces-

sary to care for the p13 from birth.to market. The buildin;

has ten pens which hold ten sons and their litters.

The farroring buildin3s provide an environment for

the birth and care of young pi3s. Ten farroning crates

are capable of holding ten sows and their litters. The

building is usually used six to seven weeks per group

farrowed. The period of use varies greatly accordin; to

the weaning practice, and efficiency with which the build-

9
.

ing is use .

The combination farrow-nursery is designed to care

for pigs from the time they are farrowed until they are

ready for the finishi13 shed (approx. 40 lbs.) The build-

in3 presented has ten pens which will hold ten sons and

their litters.

The rursery buildin3s are used with a farrowin3 house

to provide a controlled environment for the pigs until they

weigh enou3h to be placed in the finishin3 building. The

buildings presented have five pens which will hold ten sons

and their litters. The buildings are designed for attach-

ment to a farroving house, herefore a rash area for scrub-

bing sons is provided.

The finishinr~ build’n3s are composed of three types
C)
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of structures: (1) open shed, uncovered feed floor,

(T) Open shed, covered feed floor, and (3) enclosed build-

'n33. The three buildin3s provide different environmental

controls. There is nuch controversy between spine producers

as to how much control is necessary. This thesis doesn't

attempt to answer the prob en; but it does deternine the

cost of controlind the environnent in the three types of
. D

7 ...

buildings. The buildin3s are desi3ned to handle the output

of the farrowin; house, nursery, and conbination farrow-

nursery.

parrow-to-FiLiSh huildin3

This structure is designed to raise swine from birth

to market without removin3 he pig from the pen until he

reaches market tei3ht. The buildirfi is desifined nuch lik

the combination farror-nursery buildin3s (Plan 4), except

that the pens have been made lar3er to accomodate the

s at market veight. If eiqh pijs are raised per
\-’

(
‘
3

.
.
.
}
.

,
2

litter-then eighty square feet per pen is needed (Table III"1)-

‘ince autonation seens highly desirable for the finish-(
0

in3 p 3s (40 lbs - 220 lbs.) only one automated alternative

}

{
D

U
)

(
D

U
)

c
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P
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0of this buildin-

Since the buildin3 is designed to take care of pigs



fron biith to La;lcet, tenperature, hunidity and draft con-

trols are built for every age and Lei3ht of smine.

fore ventilation doors have been built into the f“an wall

for sunner coolin3. In addition, a tine-clock op ated

sarav systen cools the pigs durin; summer months. Cne cir-

cuit of hot rater pipe are inbedded two inches belon theU
1

circuit supplies heat throuyh'uall panels.

Each pen hes a double slooed floor; this feature is

essermtal for controlin3 taste nhen feedin3 the so; in

the crate. ”to au3ers carry the manure out of the build-

—-‘

in3. hater is provided autonatically in all pens. reed

P
o

{‘
3

5
:

c
f
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0 Y 9
3

c
+
H
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dispensed to each crate by a feed dis-

penser ahich rerulates the feed to ea h son in tro pound

s, except the sons, in the buildin3 are the

up because the youn3 pi_s are the sane a3e. The operator

and the breedin3 herd are the principal sources of dis-

ease in this structure. If the breedin3 herd is clean,

‘ vs -'- -. ~- * --i q . rv ~ ~" r-q . 1's (—~~ r-‘N‘ . J-rs 'r' ~~ m 4-- ya

the hahaoer can control disease by usihQ sanitai" pract ces O

Loononic Aspects

“his buildi113 costs 910,590.07. It mill handle 1:0

pigs per year; 1eieiore the buildin3 cost of production -er

~re. Therefore, there is a minimum of bacteiia build-

? 1.15



(
3
‘
1

is Q L.CC. This structure has the hijiest cost per pi:

produced of any considered it this study. The ircf"icie1t

use of such equipment as farrowin; 01:.tes , cooliu3 systems,

feed dispc11sers, 1e ati11‘3 systeu, ventilation equipsent and

augers causes the higher cost per pi: 31

The buildinj is hot ed to
i

U. C

,re reared until a month before
4“.
Lu.

oduced.

'.‘.-,1 -1. 4-1 4-! w
3.1.0-1. bile 1114-9

1ey 30 to uarhet

the excess dumber o- squar icet varfs f:om 4b0 sozarc

feet to 1CD souare feet. This study did Lot erasine the

variable cost of production; therefore, there may be some

hr: (1 '1 'n 1... P4 3 71 F- _‘ "H 17"‘hl'l‘: O‘- 1’: ""3“Lo q -"r‘~_" 7" ’ ‘1. .1 .11
MU Vac-.. [JLA-kJe D .L..- ... CC(l 001-5.) ...-‘3; VJ. C4”... ‘5 .LC«U'Q OI L-’_Cvl‘fi h ...-4. C..- ....

offset the iLCIET"Gd i‘ixei cost of production.

~-.‘ " . “a h H.‘ ~ ’. r.‘ .. '1‘ . ‘

rarromiu, iuild1h3

d

(1 (TWA
_.l.

Akui’ec USEhjineeriug

1":-

Four cosbiratiohs

analmr ed. Plan 2 (see App ha x s) is the

aisle a terhative.

n H _.." 1 '5' r ~ ‘fi m 7" ‘ 'v'r 1 1 ‘

ease 2 has 1eed au;e s aha a1u1e augers

Case C has an outside platform ‘0“ feeding

the sows. Elah J was icsi sed to ascertain

C) are hot ra

to reduce

and function mere

popular sinql

labor.

O

"Yc ‘1 -1. r»

..ate 111;
M.)

the cost of a

doub e .is building which uses equipuent efficier-tl;.

The t"o cas s a11alvsed are at autouatic alte13ative (case_“)

and a xaLual alter1ative (case 3).

A 1 th; ucss have a louble sloped floor to co:trol
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1
)

the flow of waste. The farr win; pens are desi3ned to

hold eight pigs and a son. The pens are 5: ft x 8 ft to

allov for equipnent. The pens should be 5; ft x 7 ft in

the uneqnippcd alternatives. The "cntra" tto feet is add-

'~.1-‘., _:~ 31 ,1: ,1 - “fir- , ,5.- -., .1- - -_ -3,

1,11 01 the a sle to sane lb easic' b0 Love the

sons in and out 01 tLe3r crates. ill alternatives have

.9 .1.» ~

a hot rate" heatin: s stcn consisting 01.0 Circuits

Cne circuit is cop‘s" tubing laid txo inches below the

surface of the concrete in the creep area of the pens.

Concrete block sidewalls 4 hich were used to 1aci—

litate cleaning and to increase durability. The outside

latforn of th nanual alternative consists of a fence“

in concrete lot equi3ped with :interized waterer and a

.L 'I

Temperature is maintained at £30 during the first

few days of life for the newborn pigs in the creep area.

After the pi3s are three de"s old tze teniierature will

aduali; be decreased to 700. Z.niditj and odor are con-

(
3

\

trolled by a ventilaio- system consisting of tvo fans H

a tine clock control to naintaiu huniditv below 75; for
I

buildin3 material protection. D"afts are controlled by

t P
.

O H
.

(
C

using solid plyxood paneling for pen Ha ls. Sanib3

controlled by hand lab01 or nechar-lZ’ ation sin'lar to the



in the nursery LUildlu" (Elans 4 and 5). Disease n‘st

be controlled u’ Lana snout The buildin; desifn does in-

corno te some ai'ease prevention features (1) been raterer

i separate 3 controlled unit. There is a float cor-trol

.‘I‘ Q C'- C 4 1'1, -. .0 V , -q < J— ‘ J- )h -. a»

1n everr ateier. “nis leature pie ents tiinsnissiOn of

— Mn. ‘. V‘ 1 ‘ ~ “n ~r~ ‘ vV‘ '1‘ -~'\ 11 " r,‘ ‘1\ I ‘ '. ‘1 PA a?

01 or1a111s11s fro.-- 11e so” b0 a11ot11er. (1.) he neatinD s, s-

‘I

dry and warn, thereby reducing or

selected because 01 its ability to keep the floors

(3) In the automatic buildin3, urine and wasted water is

allowed to dra n away.

Sone poor features are the wooden pens (difficult to

clean). They rere used in the bui

esti11ation of building cost and comp

ings. Also, it 1a? be desirable

(N

havi Lore often thatn the pi;

clea1in3,theerefore slatted

Economic Aspects

The cost of

sidered is:

A.

to remove feces

n by the system

floors

alternative farrowin;

o

‘ 7‘ (“‘1

Luau”) des‘i<n to facilitate

aIi o betueen build-11C
)

from con-

of twice

have an advanta3e.

buildin3s con-

Single aisle, automated, not rater, plan 2 case b---§(,1,,.Ob

Single aisle, manual, not water, plan 2 case o------,5,‘4L.TL

Double aisle, automated, not water, plan 2 case D---w7,3;2.4

Double aisle, manual, not rater, plan J case 1—----—W;,e45.'

”he sin3le aisle buildin3 has 3L4 square feet as

compared tith 7'0 square feet in the double buildin3. then



U
l ,

p
‘

the buildin3s are unequipped the single aisle costs $9,043

as compared with “5,645.74 for the double aisle farrouins

house. Tne additional cost of construction offsets the

advantage of usin; connon au3ers for handlin3 feed. I:

the buildings are equipped with feed au3ers and manure

,-.. ‘fi '1‘ r3 V ‘7" 4‘ r- . i m ‘ ( 1.x 1 .

au3ers, tne cos» advantaUe 1s ‘ccrcase' because tne addi-

ional cost of construction offsets part of efficiencyd
.

‘V\

of the equipnent. Case n is gjOO nore tnan tne equipped

Case n.

The additional cost of equipment is $2,100.00. anen

used in a spire svsten, it is possible to reduce this

relatively high equipnent cost by conbining buildings.

The equipment would have to be justified on savings in

labor and convience.

Lursery Building

En31neer1ng Aspects

There are five nursery cases using txo plans (see

1

... 3‘ ‘..\ ‘ . Q.- -.:1 —: - I: ‘3‘ .L— , h

appendin a). llan c nas unree case (
1

(1) Case J is an autonatic design for weaned pigs only.

It has a feed au3cr and no aanure au3ers. Because of tne

lesire for olatted floors, this alternative was selected.1- U

for a comparison study. teel nesn was used to cover the

J
Lfloor area of the pens. The concrete floor is "V" sna1ed

to enable the nanure to flow to a1 auger at the bottom of

4-31 "1;!

one v o



f f ~- . r“ *3 4‘. '9 "“3 ' " "' n’“. 1 -~ -' r: - 3v-(a) Case n is an autciatic des13n fo3 LGQHGQ 913s onlg.

(w ‘1‘. I“ 7‘ ‘0 W 1 '- "I r‘ “ a" ’ ’ r‘ s r‘ .I 7 ~

It also nas an leed aa3e1 and no uanui3e au3ers. a conven-

tional hot mater svsten circulates tater throu3h the floor

and panels on the wall. The circuits in the floor keep
4.

the pen ar a us a and dry, while the tall units add heat

to air displaced by ventilation.

(3) Case L is a nanual desi3n for usened pigs. inis

particular building is the lowest cost nursery of the al-

teriatives presented feed must be broujht into the buill-

ins by Land and nanure reaoved by hand.

13101-1a nas tro cases:

‘

(1) Case a is an autouated desi3n havin3 a feed

auger and two manure ausers. “rOV1s‘ons are nade ior
K."

the care of sons; therefore there is a creep area 10r the

(2) Case 1 is an hand operated alternative. It

(
I
)

has not water heat as doe Case g. All feed ntst be brought

"3“ ' .3 ‘N1 . "3 -».. 1‘: 3 H V’ (\‘1 1 (\fi ‘, ‘ 7' ‘ ‘-. '3 ~r

into tn builiin, uinuail, and all aanu13e reLove nanualld.(
D

..ustwdr"r Asfec

The nurser" buildin: is necessc13y to facilitate Lani-

Y , .- j. -0 -. ...° -1- , 3 .‘ .0 4.3.. _ , 4,1‘ _,_

nun use of the iaironin3 nods es. Ii there a3e u re tnan

. - ’Dfi 'V" ‘r‘ ‘vm 'r" "' ‘, ‘ " T" "‘ "fl "’ ‘\“’I‘ ‘ '. .1.‘ 1‘“ o I

four 1arro.i_ per year, at least one nursery builu1n3 is

"'- nmr “‘4"? 1",3 7-1 -' 1 ’31-. -.-\..,-., rfi-Mn 1" a; (who «14- —' 4‘ ~-'n ”5-11.” ~r1 «-

11.808.91.194“, 0 1.0 ULl-.-h\A.Ll-L¥JD buLe 3..” 0C0»; ‘Ld .1..L .LL. _Os-LL-;‘D 1-1;.“-

- .x 3' ,1- 4-- .. ' 1.. ..

be . o e 1n11; t.ul.c3 times 21 yee3.

’7‘. ’3 ‘J —. rj“ "3 z" “,F‘Q'j‘! 1- 3.". '3‘ "ij': .x 1.. 13. 1 I" ‘3 ‘(P‘ "3 “O 8““QCJ‘ {‘70 ‘e ( (‘3
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is reUleCQ b? s Vthi1Ct1oL s.stc1 aceodLoe to La1zts1n

W .1 f‘” '

LoisQture levels gel U [5,. Drafts :1e COLtIOlled o ugfigg

3

-ll rails.h

-'. ‘ -.. ~7-- J- . 4" —

sol1d :ld ood pertUi+ “1s 10:

' -1 _ ‘1 - 11 : .-- .1-.- -_ 1.. t1-..

LsLure 1s L1111c1 1L three Ls s: U: hsLd clesL'L1,

JIn -- . -»‘. 1 '1‘ I‘ -~ ‘- I.‘ -‘ .1 '. - “‘ . ’,‘.v‘ ‘r ~ '-. -‘ -.‘

su ere, “la a slatted 1loor. Ll1 three LeuLods H111 ech-

-:- -n - ‘a ‘4 -~ r- ~- — 1 :\ Vp n 4" x 1*: r - M '1" ~ 15 - “I... 7x --1

ol t-e NHLULG chcleL, but VCL 1L aLOLLts 01 soor e1e

lL BAG Lu1serT care Lust be exe1‘ClZ ed to E“Gveht r11-

.31 -- .1. .. .1. J. -.° .2.*. 4-1- -,.,.,1 1') .1.‘ ..- 1,, ‘

ease. 11‘o:;- 00111113; 111 90 001111310 b 1 U1- ULe p191. . 1 b-18 5,1,“,5

(41/: It 1 ‘r\~'\ H T“‘-‘r\rfi ‘\-4 jr‘vj’x“; . H" J- l .' 4-‘w w- ,q-\ 13') ~-

‘ri‘ e CfiCQ—li flt—LLA- LI:- OL‘L ‘14.- U 1.1-. LIO U110 ‘0‘“:L iii-L:- ,1 bfiiCU“ CLVLL Db ens-

V‘. 'L' r‘ ‘ ’ , ‘3‘ - " " '. ‘f‘. ‘ ‘ ‘. ‘ ' '-

bected to1c11.'i11 “Art he? 11 the LeLaer exerc ses cs1e

. 9"" 1"“ _.W: -~\ ,—~ (N11 (1-~ . 4- R 1'2. c: r". {-1 r~ ‘fl‘f‘: . -n(~q ‘1')” ‘0 -‘.. '3 I“ 1'. 1’5 . -~. 1‘

3.11 1.664.111.-.) gab-...):JCC been. 11.89.10 01:11... 163 9 OLD Ol _ 11b L..L 1.1.1.13U

‘. - . - u ‘ ‘ ’. " ‘s 1 WA “ “ "‘ l

and at us1n; 01831 cloth L; and 1oot lehs.

Econom1c AsLCCts

r11 4... .1.-- .9 -1 .. K. . w " ' 0.0 ,1 1,-.. 0 -0: 1 - 1

1he bnO t'oes 01 glsLs L/csx1’7 d111er SqulLLCELtlJ

O l 1 .

in cost. The bu1ld113 that 1s decided 0L Lust be overLo d

b? the ace of :esLiLg. hheL the cost of the heatiL: system

COLsidered the slatted floors cost the same as aP
.

Later heated LaL 1e av.er reLovel system. If the eitLe-

preLeur chooses SOLe other method of heating such as elec-

of the concretef
3

’
1
4

O O (
a

c
i
-

ric Lads or heat bulbs, the initi-

floor buildiLg Lould be COLsidereble less. Studies at bAG

on s slstt—d floor than on a COLveLtiOle concrete floor

tith bedM17 and supslenentel heat 1L-1e £01m of 25’ watt
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J~ . '11 M .5. - - .0 1 .. -- x .

bUle. ILe Lot meter srsteL oi Les i1; Ltd osleLce s0Le

.0 4.x --.. , fl .0 --u “4...- 1 .0 , 3 -L L .1 ,

oi tLe ad.LLtl.-s or tLe letuec iloor iL tLet tie floor

H
o

(
I
)

kept dry.

Th slatted floor construction cos t (;;,515.23) is

considerablv hi3; r then a comparable concr te Iloor

($3,140.34) However, the hot si sys or of heating is

Luc11 le s expensive than the not rate“. The total build-

‘L; cost of the slatted floor css is 45,921. 59, wLi e,

the total building cos t of the COLD 1‘8018 concrete floor
.-

buildiL; is

The slats must cover the entire area of the ch if

they are :oiLfi to save much labor in cleaning i;isLure.

I
P
4
3

S U
)

(
D

o”oodeL slats show CCLsiderable rear a ter 15 norths 0

Steel Lesh (used in this stLd*) has been used successfully.

.' ' ,, 4.7L“ .L. .1- L -.. ,..'| 0 L. .,.:. ... MN -

It is iLPOitsL tht tLe lj.L1t size ogeLiLUs be used to

-..,LW 4.1-, .-.: .1- .. _., L .".".‘~ .-.-. ... ~ .. A ,. .D

e11c.ole we 31;, b0 I--O \fO C..LOU.l-d. Lie Q “est e.e'vsLts_.,e or

slatted floors lie in fiTO areas: (1) Reduced space per 913

(2) lower initial cost oi

Lt iteering Aspects
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Tro plans, composed of four cases are
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I. fins -.r\ \ '2 ~r- ,l‘ .3 ' . r‘ a "- .- YV- ' ~v-s do 1*

n,gendln L. All four u ldin s Lave tLe saL tuge or not

Plan 4 is a single aisle building.,
J

(
D

{
3

C
L

l
.
.
.

[
‘
3

L
}

_
m d r
t

0 {
3

It T38 selected because of it vide--spread Ise. Plan J

l l . Before estimating the cost

le aisle buildinr it mas thetjnt that the increas-

ed cost of bu’ldin; construction would be offset by the

equipment. L sou lot is pirovided to exer-reduced cost oi

cise, feed, and Later the sons in the unequipped cases G

and I. The sow lot ($450.4n) is regarded as an equipment

is not needed when the buildin:
.1

i U
)

autonated (assuming the sons do not need exercise beyond

one building is deterLined by the number

there must be en pens. If the buildird is not automated

th n the pens could be a foot narrover. This pace could

be used to widen the aisle to five feet to enable easier

sow handling.

YT ' r\'.i" .' - 4‘ ‘

;.U.S Ual-Clrdr J—LSpBC DE)

=isease is an acute problen in tnis building. The

J

building must be thoroughly cleaned bet m1 groups of pijs.

Traffic in and out of tLe building must be con

.1-

Later is provided automati

C
H

O L
‘
-

(
D

(
0
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L

H
.

(
0

F
5

(
3

Q
.

d O C
.
’

.1.

al

a controlled auger system that Hill

0 .1.

any one or a conbination of feelers. The syace requiieIenbs



tne sou. Tenperature is contro

svsteL in all alternatives. inc nine is laii tio inches

1‘eloz-r the su"face of the concrete in the creep area. sug-

‘1 .,, _.. '- '1 '- .' L1- 0 W -.~— 1, .:. -.LL- - L ..I. 3

pleuental neat is nyVlQ « Lot Later pa1el ineta leeO C

lou or the outside tell. [he installation of hot Hater

pipe in the floor rill provide adetuate neat :or the young

pigs (L50) witnout over-L atin3 the sons (c; ).

Humidity will be kept below 75; by ventilating “an:

to prevent c0IdenLation of moisture in tne buildii3. Drafts

are prevented by tLe solid IWlwhee pen partitions.

Senitat’cn is controlled eith r by Lanual cleanin:

_ ‘3. ‘. ., _- .. - -.. ‘ - _ .. 1. ‘ -0 _

or Leenaniiati L. LLLLie auers are 0853018 oi nandlin_

an _.I 3 a T'r\ |"‘ {’t-V ." Q. J“‘ " ' < .‘ "rfi'rx "r‘~ . - ‘0 'I ..‘.' “I", ,--

50-..-8 liQUlC. “WE, CB. 1.1101,! Dill/’63 L118 QlSauVLLI Uq‘de 0.1. 06.1.11".

“er-1le3 '1' ‘2h‘,’ r110 N‘L'nf‘n" (1r- w“1fi‘,'Q-1"‘ T'n lIfll-L 213-1,, "m J‘ 7‘0

ULLQU D U0 .LLL‘.-..\.L..I_9 i; b c...- ML-C\:J_L-.9vUL«—L,4 o 4.4. L‘QV.U._L.L.._;.I .LD L10 L'u

..

% ur‘”, L'L 'd w~"\ "hp. .11; ‘

e Ckavllf“\L L: L) O-L :ro Limo—d COIlL-COUIJ. (J flue“: 1 Loc :J—l

L
l

used, it sLould

covers the Lanure a‘ger to prvent in;try to set or pigs

durinj periods of operation. The pen nas a double sloz,e
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for the manual case (case n). rhis ouildin; is one of the

most flexible of the alternatives considered because a swine

producer an convert it eaSily to some other use if he

desires to quit r isihg pigs. It should be further pointedp
out tbat the automatic alternative is ;1,900.CO less than

c‘ O ‘ Q

a completely nclosed, automated and unheated finishinr
x.)

building (Plan 9).

Open Finishidr 311ed (Covered Feed yloor)
\J

Enjineerinj Aspects

The floor plan of the fin'shing shed is presented as

Plan 13 in Appendix A. The shed covers he entire concrete

platform. It has three Jalls protectinv the pi;s from the

weather. The fourth tall is left open so that specia

ventilation equipnent is not needed to renove noisture and

f the plall are Cases f and Z.Oodors. The alternatives

Case Y differs from Gas 2 in ‘hat base I has a corcrete

apron tith thich to service the pens. Case Z has either

a feed auger for grind and mix *ations (Case 21) or an high

_). Both of the Casemoisture auger and feed trough (Case 22

r

A alterratives have a shuttle stroke nanure cleaner.

Once die farro..in'" schedule is ascertained, the size

of the covered feed floor can be determined. The floor

plan of the covered feed floor is the sane as the uncovered

feed floor (Plan 12). Pen malls separate the sleeping
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.hen a building is conoletelf enclose , Vc4ti 3icio4,

w -1 mw- ‘0'; . _. -. .... ~ I 4" -" - J‘- \ -~. T. - - a ‘ 4 ‘9 . T-” an n -r.

OQOI, 444ldltd aha UemferaUuie Ue004e groole4s. l4eie ale
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three 8}0poac4es Uo U4e solution 04 Uuese grOOIGLS.

(1) Pl:ce:e;1t oi‘ transparent fiberslass i4 the roof

till admit 4eat to dry the floor, 0; Opelirg veitilation.

It is rossible to control odor aha to keep the huiiditv
U

1 O

5.. "he iLside temperature of t4e ouildiiij in the

winter months till be the saLe as the outside teuperature.

disadvantage since itH (
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heats the Wuildir. in suLLer ECLtIS then the suire So

be cool.

(2) 440ther approach is to insulate the buildihg 11th

the intention of letting the body heat of the pigs keep

the building uarL. If the building is kept full of pivs

(
I

O {
‘
3

pand the rOper ventilation rate is useo then the pigs

keep the ihside tezlpera ure at ECO as long as the outside

emserature doesn't fall

(3) The third alternative is to insulate, ve4tilate,

and edd sujole4e4Ual heat throu54 a hot water heatingf

present the cost of such sys-C
‘
.
‘

S O o “-1". o S o (3.:lem (
D

.- -’— m -‘fi

'SUGL... r\JCA.

.

tens. The buildings are designed to maintai4 ilside tem-

perature at 500 then the outside tenperature is -100. Hot
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meter pipes circulate through the floor to keen it dry

and warm. Heat is provided by hot panel uLits aounted

on the wall of the building.

a similar procedure of determir;i113 the total number

I
)of square feet required to nous e the pLs till be used as

feed area in an enclosed building, the soace

requirements are reduced. Za‘ole V-2points OUb the total

aaace needed for four groups of QC pigs.

Table V-E

Total Square Feet Eecessa y to Eouse 320 Pigs

in a Enclosed Finisning Sheda

Pi: Aeight Sq Ft Pigs in Total Space

ler Pig Group Required 2

Sq Ft

40-30 lDS V
]

(
r

O 4
.
x

0

D

m C O i
n

c
;
-

O60-120 lbs

C
3

f O (
f
‘
\
\

p

0120-160 lbs

160-220 lbs 10 go. goo

Total 320 2,350

‘—

ed I'rom: T.E. Hazen and D. n. Lanjold, "Func-

ic hequiremerts of Shine Housinfi" , 2iicul-

ié Vol 41, Lo. 9 (Depterber, 19L““3 p.d
‘
d

S
H
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(a) AA Eduibloflgl area of ate-4CC square feet buOUlQ

be sufficient for flexibility and overflom caused b7 large

a, it is desirable

to make tee sens long and narron, allo: no Lore than 50

pids eer pen, and keep the pens of equal size for flexibi-

lity. Allevs an‘ drivetays mill be added to the building

pecilications later. A concrete platform 44 feet by CO

feet diVided into trelve pens, each 22 feet by 1C feet

mill ueet the requireaeuts of 2,42C square feet to 2,720

square feet.

I rm 3:- .1- 3. " -‘g .. .2 -. a... M - ..,. .

(4) rue llaal .3 so is to place tee glue in tue 981:3

q . .1— fi - 4-H 4- w.- r.‘ ... 1-. -. ~- -.2 .1

(cu eater) to lane sure plat eacu1a space aas been provided.

cs tle p’; arrangeuent used in the enclosed
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ioatei that he will perform equally tell under various
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is L o lac a, noJever chilled air 11 le LlLbe lee is
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necessa‘y. Bis eese coutrol is the most critical problem

of a enclosed building. Lhen the building is beir: used

in a grate: in which the pigs in the building vary in

at from 40 lbs to 220 lbs. The variance in reight

and age, combined rith a larIe nuuber of pigs in a rela-

tivelv SLall soaoe, co=pled with daupneee, hire luridit.

'\ '\ 4‘ f -r‘ Q 3 7 fl '- I". 1 p-Q a ..l \ 'L

ale tie 0011tagious Lature or a ob QELCdlfl_ cieeaeee creates
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ventilation, (E) suppleiental heat, (3) use of disease

free foundatio: stock, and (4) control of human arriers.

VentilationI st be adequate to prevent dagp, disease

breeding conditions.

Supplegertal heatill 01event chillin 3 of pigs due

to sudden changes in temperature.

If the lircsent fougdation stoc; is diseased, the in-

troduction ofiSpecific Pathoge; Disease Free 5mine Kill

’liu; disease. in economic studyO
J
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as indicatcd that S P sLiLe can increase profits by

g23.oo per litter. These pirs should perform Hell in

confinement systers, because probleus of contamination

are reduced by automatic equ paent and I.ell 001stiucted

pens .

The people tliat work uith the hogs must be cl an.

Tbey can not extect to visit their 1eighbors diseased hoh

lot and then cone home to do their own chores and hop

to control dis—ase. Eoot—pans an‘ a special set of cloth-

5

in" should be worn in the firisLin; building only.
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scoaoai “u“80bo
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rlans o,;, End 10 are tae sage structure nibA a rear-

" - ‘v‘ “.“- ’0 ‘ . V“ 7' .1- :fi-U‘V ,r: " r‘ 4".“ “w «‘ ~fi ~ "‘ a . r‘ -’w r“

rangeaeat oi equiaaeat. Ilaa a has tho aaLuie au3eis add

7Robert R. Burr, "The scouoalcs of Sigecific Iathogen

Free ‘"iue for the bodaorCIal Swine Iroducer" (unpublished_-‘.

terz‘. paper) 1951, 3.20.
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Las a sLailer dis aLce to Lo.e tue LaLure 00 a Ltimer tLaL

f‘" "r 9 -"~ "~-. "fl ~f' “A 1‘1 fl“? -.-. r 'hr‘ ‘0 fi‘ ’v . ‘ ‘ ‘_.,.‘ a,

aL1 oi tLe otLei iloo 5 designed. Tae leed au_er is aecLaL-

ized to tLe legree that any “ation Lay be fed to any 00L-

utOLaticallj. Elan 9 has tne saLe(
3
‘

H
o

:
3
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.
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m
a is in the place-}
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feed ewier as tlaa o. Toe Cuuiue ll

1 _ --~\

I
- .p .1.: -. . 1 n .. '11 ,5»:—

Leat oi bAe Laauie auuer. (see 1iaa p). iae advautadeK
}

a iLi ial cost of eoulpucat The diLa-—l
,
.
|
o

is tre reductioa

antaje is that the Lanure must be Loved a l Lger a stance.

" an 10 has one LLiure au~er like plan 5. But it aas two

feed augers thick are ompletely autOLatic. However the

iLitial COSt is hiher vith no aoparent advantage.

Plan 11 is a building thich can be entered Ki h a

tractor and ’ 0L. Its design advantage lies in its ini—

tial cost. It car oe erected Lithout automatic equi.L

..L

It has the seLe enviroLLeLtal control :hen h ated as plans

8 0 eud10 It tea the disarvantafie in that ' e1 automation

‘oes take place tro mature augers and one feed auger will

be necessary to hand le the feed and LaLure.

It should be eLphazed that these buildiLgs sLould

..

\

..., .1 . M .m .0 -.., 7 ,L J-’ .1-: in H. - ... '

.Lot be elected uLless a lo ce VeLtilatiod sds em is used,‘

to k ep Loisture at uLde" 75H. The ventilation ooovs are

designed for suLLer use.

The cost of oucration of the heating systeLs can be

reduced by lorering tLe ceiling to tie level of the truss;
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Alternative o.iie s steis

! rt “\ r ‘ "1 “’1‘ “n N 'I' 1 '1‘ . 1' r f‘

¢ble vI-1 eroselts iour tosslole alterlstltes oi

. . -. Jun». n 1,, ...,H. 71‘. .. ‘«.-.-°~ . 1 ‘!~- ~- ;.'

COllEtJ—P‘CLC—Lgii". a Linl¢-e deUd.4_. .LLLe lueCLLQuLLLLGU, i-ecl-Leu,

alterfiative COASICCMGd for system I. Ctger variat'OXS

of equipseut, hea”ing systoss, coustruotion could have

been presented, but they could not have been coupered to

iujs examined in this study. System II is aP
:

other buil

‘« " I. s . 1 -' - r- "‘ c-‘ 'v‘-' “MN V (3 Wm.“ . "" h ' V‘ 57'.”V a '1 ".4 '- ~ ‘3

two dulldlflJ Sgsteu composed f d COwblhqt Cu lullOH-Lul-

sery ouiloiuf oil a finishing buildinj.

w

Syste; III is a three ouil’inj sTsteu rhich uses

any alternative of the ferroxing, fiu“se“y 0“ fitisnin-

buildings that are presented. In System IV an asuitiomal

uurs '; is needed to keep ufi with the outyut of the farr

in; house and allov a clean-up and decontamination pe“iod

of one meek.
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The choice of the svstem depends upon the follorin;

factors: (1) the number of pigs produced 0y the system,C
'

(2) the initial cost of th system, (3) avera e total cost

*3

g
o

per pig produced, (4) advantages & disadvantages 01 par—

1‘
ticular system according to en3ineering and husLandry prac-

tices, and (5) the human element.

System I

Eacn system nas a different naxinum level of output,



which greatly affects the initial cost of the system on

a per p°3 basis. The charts n the effect of meaning a3e

and le"el of 1-;ultiple farming; indicate tha the farro::-

to-finish buildin3 will be used for 6 Lcnths fro; the tine

the fier son is brou3ht into farron until the buildin3

is cleaned up and ready for the next litter. It can be

readily seen hat a farror-to-finish buildin3 an produce

only txo litters of pi3s per year under the as su11ptions

0 'V

Lade in Chapter 3. Even thouh the buildin3 nas he lovest

1,49‘

level of output xhen used as a swine cenlireLent systen,

there are s Le advantages and disadvan ages to such a build-

affect a decision re3ardin3 its desirability.

It is arwued that System I is the most desirable for the

"Reduced labor , tbe building needs to be conpletelj

cleaned and decontaninated on y triCe a year. If five

farrow-to-fhliSh buildin3s were constructed, to produce

800 pigs per year the number of thorou3h cleaniui3s mould

number ten. In the conventional three buildin3 system at

a level of output of 800 i3s the farrom and nurserv rould

*
d

each have to be clee.ned 1O tines - a total of 20 times.

In addition the pens used in the finishin3 shed UOUlQ

-.

have to be thorou1ly cleaned each tin the “i3s are Loved

1D.G. Jedele and Ea3e L. Lellin3er, Iarrov-to-bir;ish

in One Building," Successful 3a3nin3, Vol 59. Lo. 10,

October 19t1, p. 4 -55.



‘m

fro Le pen to
-"'I'1“ ’! _'.‘ .."-f4‘ 1.“! 1

anot-er reflulrin3 cleanin3s

(10 groups f piss, each 3roup usi.fi fou pens).

"Reduced stress on pifs". In the iari“ -to-f 'ish

system pi3s are LalLeted from the same pen -OL Lhich they

are b rn. In theory this rra tice sh uld eliLiLate the

resIdjustnent of the social order each tiLe the gigs are

‘ f“. f“ f‘

*Lofii.moxured. C: 388

are eliminated

‘

id feeders

However, in sone

e litters of pigs frOL t:e pet they are

“ gens because f the liLited snace of

en. This division Lould t be very ha‘L-

ld tahe place when the pigs mere quite large.

(:0

U5.)should occur le frequently and

be Lore eas 1y confined to buildings in thich started.

Eecause each group of pijs is separated accou‘di, to so:

growp there is less chance for transnission of disease

bet een grougs. Also there is no introduction of Li: Ui3s

'nto a r-latively nature 3 ous of sT'ne. Therefore, the

new pi3s ar not s*sjected t the stress of adjustinj to

the ~.:;L431 EmildeKTCLf the older 3i s. :E there is en;

outbreak of disease i when be possible to control it

titgin the buildin” there-b; reducing the loss fr L the

disease.

",reater sche‘ul’ng fleLibil’ty" ’s also re3arded es

all-€dvanta " s“fice on '“ovi of sons is L i3he’ Lith a

Mt cu a1 farro.-to finish builiin . LL; Liscalculation
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the buildin3 systems it is necessary to select those build-

in; alternatives which can be conpared to the building al-

ternatives of another systei. ;or exam;la, the farrox-to-

finish buildin3 of System I is heated and autonated. There-
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role, the Other Sss tens Lust include automated and
U

s if a fair compsris on is to be made.

Th“ farrorin3 buildin3 and finishing buildin3 of

Sys em II which are comparable to the ferrou-to-finish

building of System I are: Ilan 5, Case H and Plan 9, Case

41. ~oth are t11e lones t cost of the alternatives consid ed

IhiCl have a hot water heatin3 system and automatic equip-

ment comparable to the building in System .

The farroin;; building, nuirsery building; and finishing

building f System III which are comparable to the buildings

of Svstem I and II are: Ilan 2, Case b; Plan 7, Case L and

Plan 9, Case 1. The alternatives are the lowest cost which
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svstems automated equipment and etc. as the buildin3s 01

Systems I, II and III.

If the systems are used at maximum levels of efficiency,

the buildin3 investment cost per p13 rill be:

.‘ f’fi .f'

Luilding System I ,co.:e

Luildin3 System II 35.2:

Building System III 35.65

building System IV 37.11

A

II the advantajes f disadvanta3—s of the va1ious sys-O

. -‘

teas are not cons1aered, builiin3 System III has the lowest

contractual cost per Di“ produced.
J. 'J

Table VI-S indicates the cost of the systems per 313

“gat T"a:~:i‘.::.u1.1 efficiency and 3b various inefiicient levels of

1 ‘ five . m - ’3 YEAH": 1-.~ v‘ 17'4“: -. - ~v . m

use. If stun III is not used at ma11num e111c1ency 1ts

Q
I

cost “ r .i; will increase very rap1dlv ($39.12 if 320 P LS

The fineI deci-s ion on IhiCh buildin3 system to erect

7‘ ~ wfl * ‘N h -‘ ‘ 4' ha ‘ ‘1 ' I“ l. "L ~ f“ ‘n 4' *" 4'

depends UyOfl the advanta3es and 1saovanta3es or hie eds»091%

human element. Since theU
)
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the cost of the

first two have been discussed, the human elenent r— rains

to be presert for analgr is.

Leceuse the human element is subjective, a formalized

net11odolo3y of analysis can not be presented. It is imgor-

O

tant the swine mana_3e1 0011s1der the hunan element because

 

2 , , . ,. . . .

If the ou1ld1n3s Here capitalized over a ten year

glannln, period the cost difference would be greater than

:as been indicated.
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t1s action Iron the enterpr1se e»endsy or s-

upon the ma1aer as a human being. n general, the subjec-

tive analys1s should pertain to an examination of the follow-

depending on the

1

ins points. nore poin s could be added
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individual fern situation.
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the labor and the investment in th szine enterprise must

coincide with the tin and the capital the shine eioduce1
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Estimated Cost of the Combination Farrow-Dursery Bldg (Plan 4)

Perimeter 145.5 ft.

Square Feet 1061.7

Single Aisle

Hot uater Eeat

Snepifications:

Dimensions 52'4" X 20'4"

 

TOTAL CODSTRUCTION

 

 

 

Item Case F Case G

CODSTRUCTIOE: .

Excavation 8 50.82 § 50.82

Footings 153.91 155.91

Concrete Blocks 798.60 798.60

Framewall 254.10 254.10

Gable Ends 24.00 24.00

Roof 1,167.87 1.167.87

Concrete Floor 392.83 392.83

Gutter 158.56

Outside Doors (2) 100.00 100.00

Plywood Dividers 8.00 8.00

Panels for Farrowing Crates 240.00 240.00

Posts 100.00 100.00

Steel Endgates 71.00 71.00

Plywood End Panel 52.50 52.50

Braces for Divider 4.00 4.00

Fastners for Endgates 20.00 20.00

Concrete Block Fall 88.00 88.00

hater System (drinking) 146.30 146.50

tiring 160.00 160.00

Perimeter Insulation 58.08 58.08

Ceiling Insulation 190.42 190.42

Framewall & Gable End Insul. 88.65 88.65

Insulation in Concrete Blocks 87.12 87.12

Floor Insulation 191.11 191.11

$4,450.31

 

EQUIPHEKT:

2 - Feed Augers 985.36

2 - Lanure Augers 769.42

Installation of Feed Augers 196.67

Installation of hanure Augers 76.94

Cover for nanure Augers 121.25

Feeders 222.10 0 72.60

waters 119.90

Feed Dispensers 250.00

Outside Platform 1 450.55

92,739.64 9 525.15

TILATICE & HEATIFG SISTEL:

Heating System

Ventilation System

TOTAL BUILDIBG COST

$1,778.75

245.50
 

"’2 9 021 ° 25

99,549.76

!

01,778.75

245.50
.7‘ 7K/‘f7 /"~ 4

RIC) , Ufi4ofib

 

76,997.71
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Iable 5

timated Cost of the Combinationb
.

m
1"!

D3ecllications: Perimeter

Square Feet

Dimensions

 

Farrow-

151.3_ft.

1218.8

4FIIAH X 2:!4"

Lursery

Double

Hot Later

51d; (P lan

Aisle

Heat

5

 

 

 

Item Case H Case I

CC‘TLLIUCFTOL:

Excavation 52.92 Q 52.92

“OOtlr”” 160.27 160.27

Concrete Blocks 831.60 831.60

Framewall 284.4 ”04.60

Gable Hnds 27.60 27.60

Poof 1,340.35 1,340.35

Concrete Floor 430.85 450.8"

Gutter 128.56

Outside Doors (4) 200.00 200.00

Plnr00d Paitition 15.00 45.00

Panels for larrouing Crate 240.00 240.00

Posts 92.00 92.00

Steel Endfates 71.00 71. 00

Plywood ind Panel 70.50 '8.50

Fasteners ior Endgate. 20.00 20.00

Plywood Divider 10.00 10.00

Concrete Block “all 121.00 121.L0

Later System (drinking) 105.55 105.55

hiring 160.00 160.00

Perimeter Insulation 60.18 60.48

Ceilin3 Insulatioa 218.54 218.54

Framewall & Gable End Insul. 93.90 93.90

Insulation in Concrete Blocks 90.72 90. 72

Floor Insulation 219;:2. 210.22.

TOTAL CC‘”TRDCIICL 45,092.77 94,899.21

IPLEL ’I‘

1 - Feed Auger

2 - Hanure Aufiers

EQU

Installation of Feed Augers

Installation of Lanure Lugers

Cover for Lanure Angers

Feeders

Outside Platform

waters

Feed Dispensers

TOTAL FQUIPLELT

VELTILATIOF & HEATILG SIS”31:

Heating System

Ventilation System

TOTAL HEATILG a VELI

TOTAL BUILDIKG COST

 

 

.1; 58.20
709.42

115.68

70.94

121.25

222.10

119- .90

2:30 .00

{2,2520C9

.1,766.00

245.50

($9,337.16

 

.. 523.15

91,768.00

245. 50

72,011.30

27.86

:
1
)

)



Iable 8

Estimated Cost of the Lursery Hldg (Plan 6)

ft ‘ouble Aisle

Leek Leaning

I” ~,— ”71'4" 1.30 7' I‘. -_‘. q _

.1. d3) Vane 1‘. \H 1.1--I0t 2.8.th

Case J~Hot Air Heat

Specifications: Perimeter 10 .'

Square Feet '

Dimensions 3
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+
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.
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0
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,

C
‘

m U (
D

p
.

Y (
x

f
)

m (
D

t
.
-

CCL””LUCIICV°

Cutter 44.73 c

Hater S stem (drinkin3) +3.35

irin3 22. 00

Additional Excavation 2 53

cmavation } 338.22 8 38.22 5 58.35

rootin- 115.75 11, 75 115.’5

Concrecc LlocLs 800.80 800.80 800.80

EraLe"uall 191.11 191.11 191.11

Cable Ends 27. 80 2'(.80 27. 0

Poof :03. 9C 8 ;.99 003.99

Concrete Floor 528.13 270.43 270.43

Expanded letal Floor 524.1”

Pen Halls 58 00 58.00 58.00

Posts 92.0‘ 42.00 42.00

Gates 125.00 125.00 ’ 125.20

Doors (4) 200.00 200.00 200.00

I 9

-
-

C
s
”
:

C
)

{
:
5

C
F
)

N
U
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.

V
)
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‘

\
U
k
,

O
K
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c
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a
-

‘x
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C
\
1

O
K
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Perimeter Insulation 42.88 3.88 43.88

Ceilin< nsulation 82.51 82.5 82.5

Framewall 8 Cable End Insul. '3.00 73.00 73.00

Insulation in C ncrete blocks 85.: 85.52 85.32

Floor Insulation 33_3__3333_ 3331;13;§_ 1;1.;§

808;; 0c.slnc;Io; -9,-1J2; .3,14 .84 .3,000.3;

E ..;UIP;=9-.£;. 1‘ :

1 — Feed Luger Q 384.21 364.2

2 — Lanu“e Lufers 311.25 C22.SC

Installation of Feed Angers 72.80 72.80

Installation of Lanzrc Angers 31.13 82.25

Cover for Lanure LUers 78.25

Feede“s 134.30 134.;“ 154.30

gators in--:§-I2. ---:SII: 2-2.52 I2.

TCTILL‘LOILI...“ ‘4 Sago-PC) ‘1;'1 ’17, .u\' 3,) 1E;J. “~'

VELTILLIICL 8 InnllLo SISIEL:

H atin3 System } 891.38 )1,731-"5 g1,731.75

ventilation SyS‘cm 245.30 245.50 215 50

TC. ML L‘l‘Il. 0 at; vm; 1‘ itTjC’ZCI-‘I "7:77”: :179‘7'7‘525'

E
H

P 1’” ~'.--- "v ~ - 'r‘ _ ‘ 1 , f 1 “ ;: -- Cr— 331‘

ICTAL LCILDILG CC 93,924.59 9C,297.09 53,17O.C0
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VELTILArIor m HEATIIG SISTEL

Heating has ten

Ventilation System

TOTAL HEAT & ’EITILATIOn

C8

TOTAL BUILDILG COST

 

1,525.00

245 .50
 

11,770.50

65,935.79

Table.7

Estirrated Cost of the Iursery Elds (Plan 7)

gpeciiications: Perimeter 117.} ft Double Aisle

Square Feet 654. 9 5 neck meaning

Dimensions 51'4” x 27'4" Hot Later Heat

Item Case R Case N

COISTRUCTIOK:

Excavation 6 41.02 § 41.02

Footings 124.23 124.25

Concrete Blocks 644.60 644.60

Framewall 205.10 205.10

Gable Ends 40.50 40. 50

Roof 939.94 939- 94

Concrete Floor 516.16 316.16

Gutter 80.52

Outside Doors (4) 200.00 200.00

Plywood Partition 56.00 56.00

Posts 52.00 52.00

Gates 125.00 125.00

Creep halls 60.00 60.00

Later System (drinking) 43.35 3.35

hiring 68.00 3E,quO

Perimeter Insulation 46.60 46. 60

Ceiling Insulation 153.25 155.25

Framewall & Gable End Insul. 65.00 65.00

Insulation in Concrete Blocks 70.20 70. 20

Floor Insulation 153.60 152.60

.TCTAL 00H TRUC IIOI 344C.95 T3,5{{. 47

EQUIPLELT:

1 - Feed Auger 456.52

2 - Lanure Augers 655.04

Installation of Feed Augers 91.30

Installation of Lanure Augers 65.50

Outside Platform 450.55

Cover for Lanure Augers 76.25

Feeders 209.05 559.05

Haters 56.74 56.74

TOTAL EGUIPLEIT 3‘"718.34 "3'1t4‘48

R1 a 525 0 OO

. 245.:0

J1 9 '(70 o 50

57,112.37
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Table 8

Estimated Cost of the Enclosed Finishing Building (Plan 8)

 

 

 

 

Sgeoifications: Perimeter 251.5 ft Double Aisle

Square Feet 5,500 Center Feed Auger

Dimensions 64'4" x 51'4" Two Lanure Augers

Item Case 0 Case P

CCISTRUCTICH:

Excavation 80.92 $ 80.92

Footings 245.07 245.07

Concrete Blocks 1,271.60 1,271.60

Framewall 404.60 404.60

Gable Ends 155.00 135.00

Roof 3,300.00 3,300.00

Concrete Floor 1,221.00 1,221.00

Gutter 185.90 185.90

Outside Doors (4) 200.00 200.00

Plvaood Partition 70.00 70.00

Pen walls 586.00 586.00

Gates 264.00 264.00

Ventilation Doors 70.00 70.00

hiring 181.00 181.00

hater System (drinkinr) 156.10 205.50

‘hater System (cooling; 149.60 149.60

Perimater Insulation 114.40 114.40

Ceiling Insulation 591.86 591.86

Framewall A Gable End Insul. 205.60 205.60

Insulation in Concrete Blocks 158.72 158.72

Floor Insulation 94. 00 594.00

TOTAL COLSTRUCTION

EQUIPHELT:

1 - Feed Auger

2 - fianure Augers

Installation of Feed Augers

Installation of Aanure Augers

Cover for Manure Augers

Feeders

Haters

TCTAL EQUIPLELT

VEETILATIOD & HEATILG SYSTEL:

Heating System

Ventilation System

TOTAL "‘AT & VEATIDATIOI

TOTAL BUILDIEG COST

 

rfljgx '43027

:1 576.45
1,050.30

115.29

103.03

140.00

625.62

141.50
 

12,730.23

91,920.76

39(7029‘

 

02,317.90

§14,991.56

} 10,010.77

Q 576.43

1,030.50

115.29

103.03

140.00

625. 62

201.50

“M. , 0‘70. 23

 

\
3
'

k
)
!

\
C
)
\
9

i
t
s

h
a
m0

.H, O

913,254.20
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'able 9

Estimated Cost of the Enclosed Finishing Building (Plan 9)

Speci§;gg®iggg: Perimetei 231.3 ft Double Aisle

Square Eeet 0,500 Center Feed Auger

Dimensions 04'4" x 51'4" Center Lanure Auger

 

 

 

 

  

Item Case a Case 4

COLSTRUCTIOE:

Excavation S 80.9 5 80.92

Footings 245.07 245.07

Concrete Blocks 1,271.00 1,271.60

Framewall 404.00 '404.6

Gable Ends 135.00 155.00

hoof 5,300.00 3,300.00

0 ncrete Floor 1,221.00 1,221.00

Gutter 91.95 91.95

Outside Doors (4) 200.00 200.00

Plywood Eartition 70.00 70.00

Pen Halls 300.00 38C.00

Gates 204.00 204.00

Ventilation Doors 70.00 70.00

airing _ 104.00 164.00

hater System (drinkind) 156.10 203.50

Hater System (cooling; 149.00 149.60

Perimeter Insulation 114.40 114.40

Ceiling Insulation 591.36 59 .36

Framewall d Gable End Insul 205.00 205.60

Insulation in Concrete Blocks 153.72 153.72

Floor Insulation 594.00 594.00

TOTAL oersrnooilon 99.031715 $9,901.32

Equipment L

1 - Feed Auger g r70.45 5 570.45

1 - Lanure Auger 515.15 515.15

Installation of Feed Augers 115.29 115.29

Cover for Lanure Augers 70.00 70.00

Installation of Hanure Augers 51.51 51.51

Feeders 125.62 625.62

haters 141.§§ 257.50

TOTAL EQUIPLEZT 32,093.56 52,209.50

VEITILRTICI & HEATISG SI”TBL:

  

Heating System $1,920.70

Ventilation System“ ' 597.20 +597.20

TCEAn ILAT & VCITILATIOn 32,517.90 9597.20

TOTAL LUILDIKG COST 514,245.94 512,508.58
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Table 10

  

 

 

 

 

 

 

 

 

Est “mated Cos t of the Enclosed Finishing Duildin' (Plan 10)

Specifieatio§§;_ Perimeter 231.3 ft Double Aisle

Square Feet 3,300 Two Feed Augers

Dimensions 64'4” X 51’4” Center Lanure Auger

Item Case S Case T

CCLSTIUC"ICL:

Fxcavation ; 80.92 S 80.92

Footings 245.07 245-07

Concrete Blocks 1,271.00 271.60

Fran wall 404.60 404.60

Gable Ends 135.00 1'5 00

Roof 3,300. 00 5,300.00

Concrete Floor 1 ,221.00 1,221.00

Gutter 91.95 91.95

Outside Doors 200.00 200.00

Plywood Partition 61.00 61.00

Pen Halls 386.00 356.00

Gates 264.00 264.00

Ventilation Doors 70.00 70.00

Hiring 181.00 181.00

Hater System (drinking) 136.10 203.50

pater System (cooling) 149.00 149. 60

Perimeter Insulation 114.40 114. 40

Ceiling Insulation 59 .86 591.0C

Framewall & Gable End Insul 205.60 205.00

Insulation in Concrete Blocks 133.72 123.72

Floor Insulation 594.00_ 594.00

TOTAL corssntorlon 99,042712 19,909.02

"9.1UIPl-ILIET" -

2 - Feed Au er" “1,201.82 51,201.02

1 - fianure Auger 515.15 515.15

Installation of Feed Augers 240.30 240. 36

Installation of hanure Auger 51.51 51.51

Cover for Lanure Augers 70.00 70.00

Feeders 829.3 829.51

haters a, 141.50 257.50

TOTAL Esvrrnrrr 93,049.91 «3,1L9.91

VELTILATIOE & HEATILG 8Y3 EL:

Heating System 51,920.76

Ventilation System *_ 397,20 __ 3~7.20

TOTAL HEAT & VELTILATICK ,2,317.90 397.20

T01“AL SLIDDIDC COST 515,210.29 513,472.93
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Table 11

Estimated Cost of the Enclosed

Perimeter 2

Square Feet 3

Dimensions 6

 

.L‘1.11]. 3:13.180’

ft

to 2,: 5114:

Building (Plan

Center Drive

 

 

 

 

 

 

 

 

Item Case U Case V

CCESTRUCTICE: .

Excavation 5 80.22 8 80.22

Pootin~s 242.95 242.95

Corcrete Block1,260.60 1,260.60

Frametrall 401.1 401.10

Gable Ends 140. 40 140.40

hoof 3,270. 00 3,270.00

Concrete Floor 1,209.90 1,209.90

Outside Doors(2) 250.00 250.00

Pen halls 330.00 330.00

Gates 264.00 264.00

Ventilation Doors (0.00 70.00

L.iring 150.00 130.00

..ater Syst (drinking) 119. 50 184.3

Hater System (doolingj 158.20 -158.20

Perimeter Insulation 91.68 91.68

Ceiling Insulation 601.87 601.87

Framewall & Gavle 3nd Insul 208. 20 208.20-

Insulation in Concrete blocks 13'(.52137 52

Floor Insulation SS 503.60 588. 60

TOTAL 00:.s A silo: 49,554 74 99,019.51

EQUI KEIT:

Feed Auger 31,132.83

Installation of Peed Auger 226.57

Feeders 829.y 829. 51

haters 141456 257,56

EOTAL EUIPLELT ,2,330.47 1,007.07

VEITILATICI & HEATIZG SISTEH:

Heating System ;1,920.76

Ventilation System V 397.20 397.20

TOTAL HEAT a VELTILATICD 42,317.96 3 397.70

TOTAL BUILDILG CCST 4
‘
:

R
?

O K
:

I

N



Table 12

Estimated Cost of the Open Shed Finishing Building (Plan 12

Specifications: Perimeter 272 ft

Square Feet - Inside 1,771 - Outside 2,183

Dimensions

Uncovered Peed Floor

  

Item Case p Case A

 

CCESTRUCTIOE:

 

Excavation E 52.6 3 76.98

Pootings 288.74 288.74

Concrete Blocks ”27.75 827-75

Pramevall 263.38 263.38

Gable Ends 22.50 22.50

zoof 1,948.10 1,948.10

Concrete Floor 1,310.17 1,637.68

Front of building C76.5 976.50

Doors on Front 84.00 84.00

Ventilation Doors 70.00 70.00

Cutter 173.46

Pen malls 519.00 519.00

Gates 244.00 264.00

Plywood Partition 66.00 66.00

airing 150.00 116.00

mater System (drinking) 187.60 187.60

Later System (cooling) 132.25 132.25

Perimeter Insulation T_ 108.80 __fl108.80

TOTAL COLSTRUCTIOL 57,414.93 17,509.25

EQUIPLEET:

  

Feed Auger 9 838.07

hanure Cleaner 1,200.00

Installation of Peed Alger 167.61

Installation of Kanure Cleaner 120.00

Feeders 622.00 Q 622.00

uaters 227.40 227.40

TOTAL EQUIPQPLT 05,175.00 Z’ 549.£0

TOTAL BUILDIro 003T 010,620.01 53,438.68



“stimated Cost of the Cpen fined Finishing Puilding (Plan 13)

Perimeter 272 ft

Square Feet 3,95

Dimensions 121'4" x 3

5.001fication..
 

 

   

 

TOTAL COKSTRUCTIOR

EQUIPLEET:

 

{\J ,ZrbT-EIE_gk) , 520.118

Covered Feed Floor.

Item Case I Case 21 Case 22

COLSTRUCTIOI:

Apron Excavation ; 16.48

Excavation 107.73 107.73

Footings 326.27 326.2

Concrete Blocks 1,025.75 1,025.75

Framewall 326.38 326.38

Gable Ends 48.00 48.00

Roof 3,360.90 3,360.90

Concrete Floor 1,637.68 1,463.12

support Posts 120.00 120.00

Ventilation Doors 70.00 70.00

Gutter 173.46

Pen walls 519.00 519.00

Gates 264.00 264.00

Plywood Partition 66.00 66.00

Hiring 116.00 150.00

hater System (drinking) 187.50 187.50

hater System (cooling) 132. 25 132. 25

Perimeter Insulation 123.12 123.12
 

 
 

Peed Auger 3 838.07 5 923.42

Lanure Cleaner 1,200.00 1,200.00

Installation of Feed Auger 167.61 184.68

Install. of hanure Cleaner 120. 00 120.00

Feeders 3 622.00 622. 00 464.70

Laters 22 .40 227.40 227.40

TOTAL EQUIPLfihT p 0'9.40 95,175.08 33,120.20

TOTAL BUILDIEG COST .
1
\

K \
O

L
)
!

O C 4
;
”
.

311,715.26
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Table 13

  

 

Item Labor L LaterialD

Excavati n (35” deep by 8” tide) .LC/linear

Footinfs 11.05/linear

00';crete Lloclm (10" by Q" by 43”) 5.50/linear

Roof (includin: truss) 53 ft span 1.CC square

40 ft spar .CE/square

24 ft span 1.10/square

Side alls (above blocks) 1.75/linear

Concrete Hloo ./vapoI bariior .37/square

t o vapor 0:rrior .30/square

Perimeter Insulation .40/linear

E“ Latt Insulation ceilin3 .17/square

3a0le €LC~ a Lidtiall .EO/square

Lrpanded Insulation in Concrete LlocLs .1S/square

Llyxood for Pen Partitions .Ei/square

Pen Fencing 1.50/linear

Hardware and Labor per Gate 7.00/3ate

Treated Post Installed 2. 00 eac

30" Doc‘s 50. 00 each

Galvinized Later Pipe 1" 'a. .EO/Iinear

3/4“ dia. .50/11near

3" 'itrified Cla3 Tile 40/linear

Excavation (water pipe) .2C/liIiear

"T" Valves 1.50 each

"L"'s aIId 31001.5 .35 each

lillin3 Trench .10/linear

“ pples .20 each

.oc/uz—I'It

.00 each

-‘

.
_
'
.
.
I
,
_
J
o

1re & ns tallation for Later Leatin3 Elements

Labor for he Iflstallation of Haterers

N
.
1
-

1
.
1
1

.C‘J—

.LU.

474-

.LLJ.

1t.

._'\.1-

—A.b.

4‘4-

.LU.

.C‘

.Lto

fiJ-

.LLJ.

1t.

.'-3-

in.

‘J—

10.

_C‘-

11..

.J.“

.J. 0

r
s
k
a

d
c
+
c
t

H
)

H
)

1
"
)
H
)

c
1
"
c
f

c
+

d
"

ft.

Labor for Cut and bit on a Lipe .3C/cut a fit

dxitch for Coolin3 System Timer 3.L0/011t

Labor for the Assenbly of a Spray Lozzle 1.00 each

Timer 14.00 each

60 Amp Electrical Service 60.00 each

S“1tch for Llectric Lotor 10.00 each

Cost per Llectric Eixtu.re In s a

Labor 3 tire for Electric Lotor 7.00 each

 

aAll estimates of buildin3 construction were made by

Lr. Joe Liller Lansing, Lichi3an. All prices are PCB Lillian-

ston, Lichi3an and are subject to chanr3e 1.1thout notice. The

author used the construction data 3iven to him b3 Lr. Liller to

detc‘nine the construction cost of a building.

bSOSt of Labor and material unless stated as the cost of

labor or material.

lled 3.50/fixture
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