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INTRODUCTION

In nearly all agricultural areas of
the Northern Hemisphere snow and
wind action in and around farm struc
tures becomes a major problem. Wind
and snow loads have always been
considered in the design loads ap
plied to buildings and in this respect
have been well taken care of until
the last few years. Researchers of
many countries have studied pressure
build up caused by wind and much
data is available to assist in shaping
and sizing roof lines but even here
inadequacies are obviously present.
Roof collapse of barns, arenas and
other structures have created a ques
tioning attitude which will certainly
provide sounder, safer structures in
the future. This aspect of design will
find a practical and reasonable level
through observation and test data and
it is assured that engineers will re
solve the problems of loading in due
course.

A more serious and more difficult
problem is the accumulation of snow
in sections of the farmstead which
affects management and in some cases
renders the applications of the build
ings impossible.

Trends in the methods of housing-
livestock have emphasized the diffi
culties to be encountered from fall
ing and drifting snow and the open
or semi-open buildings have brought
the situation directly to the forefront.
Swine housing in particular is most
difficult during heavy snow periods
and unhealthy, unsanitary environ
ments have been created from normal
excellent systems of operation. In
some cases gutter cleaners have been
subjected to plugging when used in
conjunction with open front build
ings and snow and ice have caused
the driving motors to burn out
through overload.

Some operators have been com
pelled to remove cattle from an open
front loose housing barn because
freedom of movement, one of the
functions of loose housing systems,
became negligible and self feeding
impossible through snow accumula
tion within the building.

While buildings themselves have
been directly affected some major ill
effects have been observed around

vertical silos, horizontal silos, fences,
windbreaks, self-feeders and other ac
cessory structures. Windbreaks have
always been considered to be a bene
fit to structures and various shapes,
sizes, and types have been used with
varying results. Actually, little or no
data is available on windbreaks or

location. It is the author's opinion
that a structure to prevent wind dam
age may often be so constructed that
more damage will be incurred than if
the windbreak was non-existent. At

least one researcher is convinced that

snow should be swept free of the
exercise yard by action of the wind
and is attempting to arrange the
buildings on the farmstead plan to
encourage wind action.

RESEARCH METHODS

To study the cause and results of
snow accumulation around farm
structures it is first necessary to simu
late conditions of the farm in the
laboratory where controlled condi
tions can be maintained for repetitive
observations. The wind tunnel was
first employed to duplicate conditions
on actual farms using scaled model
buildings and accessories. Light saw
dust proved to be a material with at
least some of the characteristcs of
snow particles and good fallout oc
curred at varying velocities. Velocity
of wind in itself was not a difficult
factor since location of accumulation
of simulated snow was the same at
high velocities and low velocities,
though amounts of accumulation were
naturally greater at the lower velo
cities. A standard test tunnel of three
feet diameter and test section nine
diameters from the fan was used with
the model farm movable within the
duct to vary the direction of the wind
and snow.

It was observed that simulated snow
was invariably sucked into the open
front buildings when the open sec
tion was on the leeward portion of
the building. This concurs with wind
pressure data where positive pressures
occur on the windward side and nega
tive or suction pressures occur on the
leeward side. This effect is amplified
on steep pitched roof lines. It is also
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a fact that snow tends to fall out in
dead spots just beneath turbulent
areas.

It was also observed that open
buildings over fifty feet in length
tended to swirl the snow at the cor
ners resulting in accumulation at the
corners with drafty sections at the
centre. In actual prototypes this was
circumvented by employing solid
partitions in the building.

Silos placed in front of the build
ings and at a distance of thirty-five
feet or less had two bad results and
deserves considerable attention in lo
cation problems. In the first place,
snow dropped out of turbulent areas
at the top of the circular structures
to plug the base of the silo and fill
the area between the silo and the
building. Secondly, self-feeding man
gers at the base of the silos were ren
dered useless since the animals could
not gain access to the feeding area.

Valleys, dormers, and other projec
tions on the leeward side tended to
create dead air sections and fallout
occurred to pile the snow high in
these areas. This does not have im
mediate bad results but ultimately
melts and causes icy areas in critical
spots in the yard below. It is obvious
that areas of this type cause excessive
loading and may stress the structural
members to failure. Russian and
LSwedish researchers have advocated
the advisability of some quick method
of snow removal by mechanical or
other means in these critical areas to
safeguard the building and its occu
pants.

Since wind tunnel studies can only
give conclusions drawn from observa
tion it seems chronological to now
determine some of the basic causes of
the accumulation of snow in unde
sirable areas by some other means.

The use of water as a comparable
fluid to air has been used by many
researchers to study streamline action
as well as pressures and in the case
of model farm buildings gives many
opportunities for study.

Literature reviews indicate little
descriptive material for techniques in
using colored dyes as indicators and
some of the instrumentation for meas

uring velocity of water at slow speeds
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is not precise nor delicate enough for
accurate results. Technique, tnen is
one of the first major obstacles to
overcome in this study before conclu
sions can be drawn.

Similtudes must necessarily be ob
tained between the two fluids, air
and water, and this in itself is diffi
cult to reach. It was decided to use
light sand to simulate snow as fall
out was similar to that of snow in

the prototype and duplication of ac
tual conditions can be made with fair

accuracy.

CONCLUSIONS

The design of farm structures in
recent years has increased the diffi
culties encountered by snow accumu
lation. The open front buildings in
particular have been rendered inac
cessible in some areas and unsanitary
or unhealthy in others and in some
cases, the buildings have been made
unsafe by undue snow loads in critical
locations on the structure.

The conclusions to be drawn from
the discussion on snow accumulation
around farm buildings are as follows:

1. Open front buildings tended to
create suction pressures which
cause snow to swirl to the interior

of the building decreasing usable
space for lounging of cattle.

2. Snow appears to accumulate on
the lee side of buildings and ac
cessory structures.

3. Snow particles will fall out of
turbulent sections where velocity
approaches zero.

4. In long open front buildings, that
is, over 50' in length, snow accu
mulates in the corners of the
structure while little or no snow
is accumulated at the central area.
There is however, a drafty section
created in buildings of this type.

5. Structures as mentioned in item
4 can be made workable by con
structing partitions at one-third
points along the length of the
building.

6. Some buildings with drop panels
2 feet or so below the eave tend
to deflect the snow to the exercise
yard but accumulates snow in this
area making the yard impassable
during certain months of the year.

7. Vertical structures, especially high
large diameter silos placed in
front of open front buildings and

at the central partition tend to
plug the area between the silo
and the buildings.

8. Large diameter silos and similar
shaped structures tend to form
hollows in the immediate peri
phery of the base of the silo but
accumulate mounds of snow with

in a foot or two of the silo thus

creating obstacles to self feeding
from the silo.

9. Some method of clearing snow
accumulation from certain sec

tions of the roof of structures

should be made available to less

en the stress on structural mem

bers.

10. Snow fences and windbreaks may
often have detrimental effects on
structures if improperly located in
the tarmstead plans.

11. Delinite indications of snow ac
cumulation can be determined by
model studies in wind tunnels
prior to construction of buildings
or accessory structures.

12. Water flume studies are being
used to determine the reasons for
snow build-up in certain areas
and techniques are being devised
to enable researchers to study the
basic reasons why certain phe
nomena occur with snow particles.

The study is expected to lead to
definite recommendations on farm
building design as far as location of
the structures on the farmstead plan
and even the shape of the structure
for most efficient utilization of snow
distribution methods.
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