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Hog producers who confine pigs have a 
continual labor problem of cleaning the 
floors daily and disposing of the waste 
products. Field observations in Hawaii in
dicate that, depending on the size of the 
operation, 2 to 4 hours per day is normally 
spent in pen cleaning. In areas of high 
rainfall and humidity, this practice, com
bined with other factors such as com
pletely roofed units and garbage feeding, 
results in floors that never dry com -
pletely. This situation can result in less 
desirable performance, particularly in 
small pigs. In areas of the State where 
city water must be used, or in dry areas 
where water availability is inconsistent 
due to periodic drought conditions, it is 
desirable to use a limited quantity of 
water for clean-up. 

Using slotted floors in swine units is a 
way to help the clean -up problem. Slotted 
floors have uniform openings in the floors, 
allowing manure and urine to pass through 
into some type of collection receptacle or 
lagoon underneath. Two basic floors de
signs are usually considered: 

1. A completely slotted floor in which 
the entire floor area has openings for the 
waste material to drop through. 

2. A partially slotted floor in which a 
portion of the floor area has openings and 

M. GITLIN 

Agricultural Engineer 

the remainder of the floor surface is solid. 
The use of slotted floors should be con

sidered an aid to good management and 
feeding practices, not a substitute. 

ADVANTAGES OF SLOTTED FLOORS 
1. Reduced _labor in cleaning. This is 

the main advantage. Completely slotted 
floors are more self-cleaning than par
tially slotted floors. 

2. Improved sanitation. Since the hog' s 
wastes drop through the slot, the pig has 
less direct contact with waste products 
that may contain disease organisms or 
parasites. 

3 . Drier and cleaner pigs . This is 
most important in the farrowing and nur
sery area where damp, dirty floors can 
cause scouring in young pigs. 

4. Poss_!_ble saving in floor space. 
Reasonable crowding of pigs is necessary 
to help keep the manure working through 
the openings . 

DISADVANTAGES 
1. High initial 

solid floors, the 
floors is higher . 

OF SLOTTED FLOORS 
cost. Compared with 
initial cost of slotted 

With slotted floors, two 
floor surfaces are required -one for the 
pig to stand on and the second one beneath 
the slotted portion to catch the waste ma-
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terial. Depending on whether the floor is 
partially slotted (1/4 of the floor surface) 
or completely slotted, initial cost of ma
terials per square foot is roughly 1-1/2 to 
3 times more for wood and steel slats and 
1-1/3 to 2-1/3 times more for concrete 
slats than for a solid concrete floor. Ma
terials cost for a solid concrete floor is 
around 30 to 35 cents per square foot. 

2. Slotted floors in a building tend to 
make the building less flexible for change 
if it is to be used in a different way at a 
later date. 

3. Feed spilled from a self-feeder or 
trough is lost through the slots on a com
pletely slotted floor. Feeding equipment 
must be adjusted. The use of a combina
tion slotted and solid floor eliminates this 
problem. 

4. Pigs raised on completely slotted 
floors tend to resist being driven along a 
solid floor. In addition, slightly more 
trouble and injury to the hog's feet and 
legs can result. These problems are 
usually not met in partially slotted floors. 

5. Environmental conditions must be 
considered when raising pigs on slotted 
floors. On completely slotted floors, pigs 
tend to suffer more from heat, since the 
floor remains drier than solid floors. 
When using completely slotted floors, pre
caution should be taken to avoid drafts -
particularly critical with baby pigs. In 
enclosed buildings, it is important to have 
adequate ventilation to prevent gas build -
up from the waste receptacle. These 
problems are reduced with the use of par
tially slotted floors. 

Generally, the use of combination slot
ted and solid floor offers most of the ad
vantages of completely slotted floors and 
considerably less of the disadvantages. 

CONSTRUCTION OF SLATS 

Slats are usually made from one of 
three types of materials: wood, concrete, 
or steel -rolled expanded metal or T-bar 
and channel beams . 

WOOD SLATS 

Construct wood slats only out of hard -
wood to give the floor durability. Mainland 
experience indicates that hardwood slats 
wear out in 2 to 5 years. Wood slats tend 
to wear out quickly around feeders and 
waterers where there is more pig traffic. 
They become slippery when wet. Rough
cut the lumber to give the pig better foot
ing. Pigs tend to chew wood slats, thus 
resulting in more maintenance. Do not use 
preservative-treated wood to avoid pos
sible skin irritation to the pig. 

All slats should be the same height, and 
they should be straight. To keep the open
ings uniform, nail 1 x 3 or 1 x 4 spacers 
across the slats, 3 to 4 feet apart. For 
easy handling and replacing of worn 
pieces, make the wood slats in sections. 
Support these sections at least every 5 to 6 
feet. 

Slat sections and dimensions are given 
below. 

Sections 
A 

Assembled 

B 

C 

Dimensions of Wood Slats 

Slat length A B C 
(Feet) (Inches) 

4 2 2-1/2 1-3/4 
6 2-1/2 3 2 
8 3 3-1/2 2-1/4 

10 3-1/2 4 2-1/2 
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If slats are fastened together with steel 
rods or wooden dowels, dimensions A and 
C are reduced 1/2 inch for 4- and 6-foot 
lengths and 5/8 inch for 8 - and 10-foot 
lengths. 

The 4-foot slats can be taken from 
either a 2 x 3 or 2 x 6 diagonal cut. The 
6-, 8-, and 10-foot slats can be obtained 
from a 4 x 6 diagonal cut. 

CONCRETE SLATS 

Slats made out of concrete, although 
they cost more initially, are longer lasting, 
require less maintenance, and tend to stay 
drier and cleaner than wood. Dimensions 
for concrete slats are given below. 

Dimensions for Concrete Slats 

Crow n T op 

Flat T op 

! A 

3/+" 
1/ 4" rcxl 

l Reinforcing rcxl 
l'' 

• C 

Reinforcing 
Le ngth A B C Rex! 

4' 4" 3-1/2" 3" 3/ 8" 

6' 4" 4" 3" 3/8" 

8' 5" 4-1/ 2" 3" 1/ 2" 

10 ' 5" 4-1 / 2" 3" 5/8" 

In constructing concrete slats, it is im
portant to form them carefully and avoid 
chipping off the edges so as to maintain an 
even width. This even width is needed to 
avoid possfhle injury to the pig's legs and 
feet. As an aid to constructing concrete 
slats, the following suggestions ape given. 

1 . Concrete mixture . When mixing 
concrete on the farm for slat construction , 
use the following proportions: 1 part 
cement, 2 parts sand, 2-1/2 parts gravel 
or crushed rock, and 5 gallons of water 
per sack of cement. (Sand and gravel 
usually contain some water.) The recom
mended amount of water results in a" stiff' 
mix to give strength. When more water is 
used, the strength of the slats decreases. 

If ready-mix concrete is used, specify 
a 7-1/2-bag mix with a slump test value 
of 2 to 3 inches, a 3/4-inch maximum 
aggregate size, and a 28-day strength of 
3500 psi (pounds per square inch). 

2. Reinforcing rods. Two rods are 
used in each slat-an upper rod to prevent 
cracking during handling and a bottom rod 
to carry the load after the slat has been 
put in place. Take care that these rods 
are nqt displaced during pouring and work
ing. Figures 1 and 2 show the provisions 
made for locating and supporting the re
inforcing rods. Slats are weakest when 
lying on their sides and should always be 
handled in their normal, vertical positions. 

3 . The strength of concrete keeps in -
creasing with age. However, the pour is 
not up to design strength for about 28 days. 
The slats should not be used in less time 
than that. 

4. The poured slat should not be dis -
turbed during the first week. That is, in 
the first week after pouring, no force or 
movement usually associated with the re
moval of forms should be applied. There 
are, however, special designs for forms 
that can be removed in 1 to 2 hours and in 
24 hours (Figure 2). In these cases, make 
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sure that the slats are not disturbed in the 
process of removing the form. 

5. Two _conditions frequently occur and 
these should be avoided. They are ( a) pits 
or bubbles along the forms and (b) sticking 
of concrete to the form. 

In pouring the slats, the lower surface 
is actually formed by the base on which 
the pour is made. To obtain a good-quality 
slat, as the mix is poured, work it well, 
using some tool, such as a piece of rein -
forcing rod or trowel. The poured mix 
should be poked down so it is smooth on 
the bottom and sides, as well as filled in 
around the installed reinforcing rods . The 
more the concrete is worked when first 
poured, the more solid and uniform it will 
be. Vibrating the form also helps in pro
ducing a higher-quality slat. 

Trowelling or float-finishing the top 
surface of the slat should be done after the 
pour has been worked and when the con
crete has just started to jell or set. 
Trowelled earlier than this, the mix is 
soft; later and it is too hard to flow. Ex
perience at working with the concrete will 
determine the optimum time. 

To prevent the concrete from sticking, 
the forms should be well oiled so that they 
do not absorb any water. Before pouring, 
wait until the oil is absorbed into the wood. 
After each use, knock the forms clean of 
all material and oil again. To eliminate 
sticking, place a plastic sheet in each slat 
form so that it covers both the bottom and 
sides. A solid fill can be obtained by pull
ing and working the plastic. 

6. Cu:i;iry1_. Concrete has its highest• 
'I 
t strength when cured under water. During.... 

the first week of curing, the surface of the 
concrete should always be kept moist. 
Burlap bags or canvas may be draped over 
the slats and kept wet. Plastic sheets may 
be used to cover the slats if the concrete 
surface underneath is kept moist. Keep 
exposed slat surfaces away from direct 

sunlight to prevent surfaces from drying 
quickly and from cracking later. 

7. Forms. Figures 1 and 2 show a 
simple form to use for multiple pouring. 
The side forms are mutually supporting. 
This form should remain on the cast for 
about a week, since the cast will be dis
turbed when the side forms are removed. 
An alternate form that uses a 1/2-inch 
spacer board can be removed in about one 
day if done carefully (Figure 2). Remove 
the spacer boards first and then the ends, 
allowing the side boards to come off with
out disturbing the cast. 

Figures 3, 4, and 5 show a form for 
casting double slats. Because of weight, 
these forms should be limited to 4-foot 
lengths. Remove this form about 1 or 2 
hours after the concrete starts to set. 
Take the form off carefully. It should be 
noted _that "relief' is allowed so that no 
disturbance of the delicate concrete cast is 
likely. Lining the form with plastic sheet 
will help remove it more easily. By using 
several of these forms, it is possible to 
continuously cast slats. 

The double slat is stable and does not 
need a spacer at each end. However, sin
gle slats need a wood or concrete spacer 
at each end to maintain spacing and stabi -
lity. 

STEEL SLATS--EXPANDED METAL 
T-bars, channel bars, or 9-11 gauge 

flattened expanded metal ( 1/8 inch thick 
expanded mteal rolled flat on both sides 
with a diamond -shaped hole 5/8 inch x 1-1/2 
inches) can be used. When using T-bars, 
minimum 2-inch T size is recommended 
for spans up to 6 feet and minimum 3 -inch 
T size for spans from 6 to 10 feet. 

Stamped channel sections with strength 
proportionate to their length are available 
commercially. 

Expanded metal is best used in the far
rowing and nursery area for young pigs 
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up to 50 pounds. There have been occa
sional complaints of the sow's teats and 
baby pig's umbilical cord getting caught. 
Compared with wood and concrete, ex
panded metal stays cleaner. For bridging 
gutters, angle iron can be used to frame 
the expanded metal. Supports spaced about 

foot apart are normally recommended. 
Recommended size of angle iron for 
framing expanded metal is given below. 

Size of Angle Iron 

Span Angle Size Thickness 

2' 1-3/4" X 2-3/4" 1/8" 
4' 1-3/4" X 1-3/4" 1/4" 
6' 2" X 2" 3/8" 
8' 2-1/2" X 2-1/2" 3/8" 

DESIGN AND LAYOUT OF SLOTTED FLOORS 

SLAT WIDTH AND SPACING 

Narrow slats are usually more effective 
in farrowing and nursery units. The larger 
the animal, the wider the slat can be with
out sacrificing cleaning efficiency. Narrow 
slats and wide spacings can cause injury 
to the feet and legs of finishing hogs . On 

the other hand, wide slats and narrow 
openings result in floors that are not com -
pletely self-cleaning. To prevent manure 
build-up, allow a 1- to 2-inch space be
tween the wall and slat, or use a baffle. 

Slats tend to stay cleaner if they run at 
right angles to the pigs' major traffic pat
tern. Traffic can be increased by placing 
waterers and feeders at opposite corners. 
This practice may regulate the dunging 
area, since corners tend to be a place 
for dunging. 

For the fa'rrowing area and area for 
small pigs under 40 pounds, spacings 
should be either narrow enough ( 3 /8 to 7 / 16 
inch) to prevent the pig's feet from slipping 
through, or wide enough apart (3/4 to 
inch) to prevent the pig's feet from getting 
caught. Slat width may vary from 1-1/2 to 
3 -1/2 inches . Figures 7, 8, and 9 indicate 
several slotted floor arrangements for 
farrowing stalls . 

Figures 10, 11, and 12 show examples 
of nursery and market hog layouts. F or 
pigs over 40 pounds, , slot spacing can be 
3/4 inch to 1-1/4 inches. The recom
mended I slat-slot relationship is given 
below. 

Slat-slot Relationship 

Slat Width Slot Width 

2-1/2" 5/8" 
3" 3/4" 
4" l" 
5" l" 
6" 1-1/4" 

Floor Space Requirements 

Pigs up to 100 lbs . weight = 
4 square feet per pig 

Pigs from 100 lbs . to market = 

8 to 9 square feet per pig 

PARTIALLY SLOTTED FLOOR 

Ratio of slotted to solid floor area 
should be 3 to l or 4 to l. The slotted 
floor area should be within 16 feet of all 
parts of the pen; longer floor areas tend to 
get dirty. The slope on the solid floor 
should be 1/2 to 3/4 inch per foot. Some 
problems may occur when pigs dung on the 
solid floor portion. The normal behavior 
of the pig is to use the dunging area during 
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cool weather and to dung and urinate on the 
concrete during hot weather. To help pre
vent dunging on the solid concrete floor, 
the following practices can be used: 

1. Limit the space on the solid con
crete floor so there is just enough space 
for the pigs to lie down. This means either 
breaking groups of pigs into smaller 
groups as they grow older or using a mov
able pen wall . 

2. Feed on the floor will tend to elim
inate dunging. 

3. Place waterer in the dunging area. 
4. Keep dunging area at the same tem

perature as the sleeping area during warm 
weather. 

5. Some authorities feel that the level 
of the dunging alley should be slightly 
lower than the solid concrete floor to aid 
in controlling dunging 

PEN SIZE AND SHAPE 

For nursery and finishing pens, a long, 
narrow type of pen appears to be the best. 
Pens 4 to 6 feet wide and 14 to 20 feet long 
with a 4-foot wide slotted section have 
been commonly used. For best perfor
mance, pen size should be limited to hold 
around 20 pigs . 

WASTE RECEPTACLE --MANURE DISPOSAL 

Depending on the desired capacity and 
frequency of empyting, the gutter under the 
slotted floor area should be at least 2 feet 
deep at the shallow end. This allows suf
ficient head for satisfactory flow at clean -

TABLE 1 

Weight of Daily manure production* 

pig Solid Total gals.** 

lbs . lbs . 

50 
100 
150 
200 
250 

2.7 
4.3 
5 . 8 
7. 3 
7 . 8 

. 53 
1.06 
1.59 
2 . 12 
2 . 65 

• Does not include wash or rainwate r. 
•• Assume 59 lbs. / cu . ft. average density· -liquids plus s olids. 

out time. Slope to the bottom of the gutter 
should be about 2 to 3 inches per 100 feet. 
Too much slope causes the liquids to run 
out, leaving the solids when the gutter is 
emptied. Baffles 4 to 8 inches above the 
gutter floor, spaced 8 to 16 feet apart, aid 
in cleaning the floor of the gutter when 
emptied. Outlet of the gutter should be 6 
to 8 inches minimum and low enough so 
that the pit can be cleaned out when 
drained. It is advisable to have an over
flow so that excess water due to rain or 
washing can get away and the desired level 
is still maintained. The space between the 
bottom of the slats and the manure mixture 
level should be not less than 1 foot, par
ticularly if in an enclosed building. Air 
beneath the slotted floor has a high carbon 
dioxide ( CO2) content. If the level of the 
manure is too close to the slats, CO2 is 
likely to pass through with possible ad -
verse effect on the pigs' performance. 
Odors intensify with length and quantity of 
storage of manure under the slats. In en
closed buildings, it is particularly impor
tant to have good ventilation to remove 
odors and gasses. Before turning pigs into 
the pens, it is advisable to fill the gutter 
with 10 to 12 inches of water. This aids in 
covering the solid material that drops 
through and helps disperse and decompose 
the material. Figure 13 diagrams a cross -
secti.on of a partially slotted floor and 
waste receptacle. Tables 1 and 2 can be 
used as guides for estimating required 
size and capacity of storage receptacle. 

TABLE 2. MANURE STORAGE CONTAINER 

(Capacity, in gallons, per linear foot of container.) 

Width Depth of liquid fill 
l 2 3 4 

22 15 30 45 60 75 
4 30 60 90 120 150 
6 45 90 135 180 225 
8 60 120 180 240 300 
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