
HOME | ANIMALS AND LIVESTOCK | DAIRY | SEE ALL DAIRY | DESIGNING AND BUILDING DAIRY CATTLE FREESTALLS

Figure 1. Space requirements for resting and rising dairy

cow

Freestalls (cubicles) provide dairy cows a clean, dry, comfortable resting

space. Well-designed and properly maintained freestalls are a key

component in a freestall housing system.
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Providing a dry,

comfortable resting area

for dairy cattle is essential

to their health, well being

and performance. Cows

typically rest 10 to 14

hours per day in five or

more resting bouts. Well

designed and managed

dairy cow freestalls

(cubicles) can reduce

excessive standing, allow

more efficient rumination,

improve cleanliness, and

minimize injury.

Freestalls are a key

component of a dairy freestall housing system and can provide a comfortable place

for dairy cows to lie down and rest. Cows are not restrained in the stalls and are

able to enter and leave as they like. Feed and water are not provided at the stall, so

a cow desiring to eat or drink leaves the freestall and walks to another area of the

freestall shelter.

A freestall should provide comfort, promote cleanliness, and prevent injuries to the

cow. It must allow enough room for the largest cow in the herd to freely enter the

stall, lie down, rest comfortably, and easily get to her feet and exit the stall. To do
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this, freestalls must account for the cow's normal desire to rest facing slightly uphill,

change resting positions or stretch while recumbent, and lunge forward to lift her

hind quarters first when rising.

The space required for a cow weighing 1300-1500 pounds to rise, recline and rest

comfortably is about 48" wide and 9' long. In a recumbent position, the cow's body

space occupies approximately 68 - 70" of the stall length (see Figure 1). The stall

surface should slope upward (1-2") in the direction the cow lies.

A cow thrusts her body forward as she rises or reclines. Adequate space must be

provided ahead of the area occupied by the body to provide room for her head and

neck while resting and to lunge forward as she rises and reclines (see Sidebar page

2). A total stall length of about 9' allows enough room for a cow to lunge forward

and rise naturally (closed front freestall). Shorter stalls require an opening at the

stall front to allow a cow to thrust her head through as she rises (open front

freestall). A 32" high unobstructed opening above the resting surface, the entire

width of the stall, is very satisfactory. The brisket locator and/or front stall support

structure should not interfere with cow lunging or resting comfort. In existing barns

where forward lunge space is not possible, modify the stall partition to allow the

cow to lunge to the side through the partition. An area 24 - 30" square is needed at

the lower front sides of the stall for the cow to lunge through. Side lunging is not a

normal cow behavior, and though cows have demonstrated they can learn this

behavior, it can reduce stall usage. Short stalls with side lunging should not be

considered with new freestall construction.

Cow Rising in Free Stall

A 1300-1500 pound cow requires about 68"-70" of body space, along with about

38" to 40" of head and lunge space to rise and recline naturally and rest

comfortably. This gives a minimum total stall length of 9 feet. A brisket locator

(tube or special formed pliable shape) helps define body space and prevents a

resting cow from moving too far front in the stall.



A cow thrusts her body forward and head down as she rises, using the weight shift

and momentum to raise her hind quarters.

A total length of 9' allows enough room for a cow to lunge forward and rise

naturally. Shorter stalls require an opening at the stall front to allow the cow to

thrust her head through as she rises. A 32-inch-high unobstructed opening

measured from the resting surface the entire width of the stall front is very

satisfactory.
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The cow then shifts her weight back to raise her front. As shown here she often puts

a front foot out to help push up. Therefore the surface in front of the brisket locator

is recommended to be no more than 2" to 4" higher than the stall bed, and must

provide adequate traction.

When fully raised the cow should be able to stand with all four feet in the stall and

her head under the neck rail comfortably. If cows are standing perched two feet in

and two feet out of the stall or with head above the neck rail, adjustments may be

needed to the stall structure.
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Common Freestall Options

Closed front freestalls do not allow a cow to lunge through the front and

therefore must be long enough for the cow to complete all her reclining and rising

movements within the confines of the stall. These stalls are usually one foot longer

that open front stalls.

 

Figure 2. Closed front freestall (Penn State DIP 821)
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Open front freestalls have a sufficiently open front to allow a cow to extend her

head and neck forward into a facing stall, alley or outside the building as she

reclines or rises and stall lengths can be shorter. Figure 3

Deep (generously) bedded freestalls contain several inches (6-8") of organic

(sawdust, recycled manure solids, chopped newspaper…) or inorganic (sand,

tailings...) loose bedding material that can conform to the cow's body contours.

 

Figure 3. Open front freestall (Penn State DIP 821)

Mattress bed freestalls have a firm, usually concrete base, covered by a thick

rubber or other resilient mattress and a thin layer (1-2") of bedding. Figure 3

Facing or head to head freestalls can be designed to allow cows to share lunge

space and sized as open front stalls. There must be a 32" high full width space

between facing stalls to allow adequate lunge space. Partitions are usually

mounted on individual posts. If horizontal supports are used they must be above

32" and/ or below the stall surface and not interfere with cow lunging.
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Figure 4. Head to head open front freestall (Penn State DIP 821)

Freestall Design Parameters

Construction and attachment of stall components must be rugged and long-lasting

with minimal chance for pinch points and other injury. There are many variations in

partition size, construction materials, stall base, and bedding. Regardless of the

shapes, sizes, or materials, the most crucial requirements continue to be the comfort

and cleanliness of the cow.

The primary components of a freestall are:

Freestall partitions

Brisket locator

Base or stall bed

Neck rail

Bedding layer

Curb
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Proper dimensions are critical to the performance of a freestall. For uniformity, most

stall dimensions are taken from the top rearmost point of the freestall alley curb.

Important dimensions of a freestall are:

Stall length

Stall width

Stall base slope

Partition length

Partition height and clearance under bottom rail

Rear curb height

Brisket locator placement and height above stall bed surface

Neck rail placement and height above stall bed surface.

Freestall Partitions

Freestall partitions should guide the cow into and out of the stall, help position the

cow, and provide "protection" from cows in adjacent stalls. Location and size of

openings, rails, support attachment and other appurtenances should be selected to

minimize opportunities for pinch points, entrapment or other injuries to the cow. A

variety of partition designs are in use. (Figure 5) Modern stall partitions are

suspended from the front of the stall instead of having a post embedded at the rear

curb. Special designs for use in short stalls accommodate the need for the cow to

stick her head through the front side when she lunges forward. Short stalls with side

lunging should not be considered with new freestall construction. Side lunging is

not a normal cow behavior but can be learned. Cow comfort and safety are of prime

importance in the design, installation and management of freestalls.



 

Figure 5. Typical Freestall Partition Configurations (DPC GL1 June 2009)

Freestall Neck Rail

The neck rail discourages cows from moving too far forward when entering the stall

to provide adequate lunge space for rising and reclining. Positioned properly, the

neck rail will allow the largest cow in the group to stand on the stall surface with her

back level, legs squarely placed beneath her, and the top of her neck gently

touching the neck rail.
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Freestall Brisket Locator

A brisket locator (tube or special formed pliable shape) 4-6" high defines the

available body space on the stall bed and discourages forward movement of resting

cow. It should allow the largest cow in the group to comfortably rest on the stall

surface. It should also allow cows to extend their front leg(s) forward when resting,

and step forward while rising.

Freestall Curb

The stall curb separates the stall area from manure in the cow alley. It should be

high enough to prevent manure from entering the stall, but low enough to allow

cows to enter and exit the stalls easily. Recommended maximum concrete curb

height is 8". If mattress or mat is used the maximum height from alley to stall be

surface is 12".

Freestall Base and Bedding

The freestall base and bedding should provide a comfortable conforming surface to

cushion the cow as she drops to a resting position and while resting. To be

comfortable, the base and bedding layers should cushion contact areas for hocks,

knees, hips, brisket, and shoulders. Provide cushioning by a thick layer (6 to 8") of

bedding on a firm base or by an intermediate layer, cushioning mat or mattress, and

1-2"of bedding. Typical cushioning layers are mattresses or soft rubber mats.

Mattresses are made by containing a resilient fill material such as crumb rubber,

foam or liquid with a woven polyethylene or felt-type geotextile material. Hard

rubber mats provide little cushioning and may be slippery. Soft rubber mats provide

some of the same features as mattresses. Attachment methods, surface texture and

compaction of mat or mattress material are all issues to consider when selecting

and installing mats or mattresses. Bedding is required on top of mattresses and

mats to help maintain clean/dry conditions.

In addition to preventing injury and providing comfort for cows, freestall bases that

require minimum maintenance are desirable. Materials used for bases vary from

stone-free earth fill, available on the site, to concrete. Earth fill requires the most

maintenance as cows getting up and down will disturb and hollow out the surface.

Select a material which does not contain stones or other solid particles that can be



kicked into alleys potentially causing injury or discomfort to cows' hoofs. Harder

surfaces, such as concrete and hard rubber mats, do not hollow out but are less

comfortable, can increase the chance of injuries and lead to stall refusal.

Common base materials include:

Hard packed earth

Concrete

Mattresses

Hard and soft rubber mats

Regardless of base material, a layer of bedding material is needed to provide

additional cushion, absorb moisture, help keep the cows clean, and restrict bacterial

growth. Low cost and ease of handling are desirable. Mixtures of different bedding

materials are often used. Effect of bedding on manure handling systems should also

be considered. Various organic and inorganic materials are used for bedding such

as:

Organic materials:

sawdust

cornstalks

straw

peanut hulls

hay

chopped or shredded paper

shavings

recycled manure solids

Inorganic materials:

sand

field lime

limestone screenings

gypsum

Stall Construction and Installation



Care should be taken to ensure the stall construction or installation method does

not interfere with either the natural movements of the rising and reclining cow or

the ventilation of the freestall shelter. Carefully examine the mounting method and

hardware placement of open front stalls to ensure there are no lunge barriers at the

stall front. A 32-inch high unobstructed opening measured from the resting surface

is recommended.

Also consider the effects of the stall structure on air flow at cow level. Using smaller

dimensional steel rather than larger wooden planks for mounting hardware can

result in more open area for better ventilation.

Stall adjust-ability may also be a consideration. The ability to re-position the stall

divider and other components such as the neck rail may be important if the size

animal to be housed in the shelter will change over time. There are several stall

mounting methods that allow this to be done rather easily.

Freestall Dimensions

The following drawings and table provide guidance when planning space

requirements for freestalls and where to place the components (Figures 6-9 and

Table 1). They are based on values found in the literature and field experiences. For

optimum cow comfort and stall use final adjustments to the components will require

careful observation of the cows and their stall use such as:

Are cows and stalls clean and dry?

Do cows readily use the stalls?

Are there injuries, punctures, abrasions, swelling of hocks, legs, hips…?

Do cows have to push, bang, and/or bump against stall components to recline,

rise or change positions?

The cow is the final inspector, if cows are not successfully and regularly using stalls

or are dirty and show signs of injury action is required.



 

Figure 6. Closed Front Freestall with Generous Bedding

 

Figure 7. Closed Front Freestall with Mattress Stall Bed
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Figure 8. Open Front Freestall with Generous Bedding

 

Figure 9. Open Front Freestall with Mattress Stall Bed

Table 1. Suggested Dimensions for Open and Closed Front Freestalls for Mature Dairy

Cattle
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Animal 

Weight 

(lbs)

Total

stall 

length 

Closed 

front 

(LSC) 

(in)

Total

stall 

length 

Open 

front 

(LSO) 

(in)

Length 

to

brisket 

tube or 

board 

(LB) 

(in)

Length 

to

neck 

rail 

(LN) 

(in)

Stall 

width 

center

to 

center 

(WS) 

(in)

Height

to 

top of 

partition 

(HP) 

(in)

Height 

to

neck 

rail 

(HN) 

(in)

Brisket 

board 

or

tube 

height 

(HB) 

(in)

900 -

1100
90-96 78-82 64-66 62-64 41-43 42-44 42-44 4-6

1100 -

1300
96-102 80-86 66-68 64-66 43-45 44-46 44-46 4-6

1300 -

1500
102-108 90-96 68-70 66-68 45-48 46-48 46-48 4-6

1500 -

1700
108-114 96-102 70-72 68-70 48-52 48-52 48-52 4-6

Management and Maintenance of Freestalls

Proper selection of stall dimensions, partition design, stall bed type, and bedding

material are helpful in encouraging dairy cows to use the freestalls offered to them,

but regular management and maintenance are necessary to assure clean,

comfortable cows. Cow cleanliness is an important step in cow health and comfort,

effective milking routines and quality milk production. Check stalls at least three

times daily, remove manure and wet material, and rearrange bedding to provide a

clean, dry, uniform resting surface. This task is normally done as cows are moved to

the milking center and as part of regular cow observation. Of course, bent or broken

stall structure components should be repaired and/or replaced before they become

an obstacle to stall use, cow well being, or cause injury.

The amount and frequency of bedding added is determined by factors including

material variety, stall bed type, group population, and season of the year.

Generously bedded stalls require regular addition of material to maintain a

relatively consistent clearance between the resting surface and stall structure.

Adding large amounts of material less frequently can lead to increased bedding

waste after filling, and reduce comfort and cause undesirable cow positioning prior



to the next bedding application. Mattress and mat based stalls require more

frequent bedding applications to assure a clean, dry surface and a suitable bedding

layer to reduce hock injury.

Organic bedding materials can more readily support bacteria populations than

inorganic materials, and need to be replaced more frequently. Removing organic

materials from the rear third of the stall bed daily and replacing it with fresh

material is highly recommended. Avoid the practice of piling organic materials at

the front of the stall and pulling it back daily.

Inorganic bedding materials are less likely to support bacteria growth. Materials

such as sand and lime are typically added at least once per week. Regular leveling

of the stall surface is necessary to provide a comfortable resting place for the cows.

Inorganic materials tend to keep the top surface dry by draining moisture away.

Manure, urine, and milk will collect in layers below the surface. Bacteria populations

in bedding increase with the amount of time it is in the stall. Therefore, avoid

bringing this material to the top when maintaining the stalls. It may be necessary to

periodically remove this 'contaminated' bedding from the rear of the stall and

replace it with fresh material.

The environment surrounding the resting surface has a great affect on its condition.

The first step a cow makes into the stall is near the place the udder and teats will

come in contact with as she settles into a resting position. Regular removal of

manure and urine from cow alleys, perhaps three times per day, can help reduce

manure tracked onto the stall surface. Good ventilation is essential during all

seasons to provide good air quality and to keep floor and resting surfaces dry.

Cow group overcrowding - more than one cow per stall - in creases the amount of

manure, urine, and moisture created in the animal space. It also increases the

demand for the resting spaces available. To maintain desirable cow cleanliness and

stall comfort more frequent stall grooming, bedding addition, and alley cleaning are

necessary.

Summary

Cow comfort, worker safety and their combined productivity and minimum negative

impact on surrounding environment are essential for any dairy production system.

Properly designed, constructed and maintained freestalls (cubicles) are an essential

component in a system that meets these requirements. Freestalls are satisfactory



for large and small groups of dairy cattle, including milking, dry, and special needs

cows and replacement heifers (500 pounds and larger). Cow caretakers must

understand the relationship between the freestall components and the cow's natural

behavior and continually observe and confirm the relationship between the cow and

the stalls. If problems are observed timely corrective action is necessary.
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