GROWER-FINISHER, NATURAL VENTILATION, TRUSS ROOF

Figure 1 Perspective
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GROWER-FINISHER, NATURAL VENTILATION,
TRUSS ROOF

PLAN M3434 NEW: 84:12

This plan gives details for a clear-span barn with natural
ventilation openings at the two long walls and the roof ridge
(see Figure 1). The pen part is 12 x 28.8 m (40 x 96 ft) with
two rows of pens facing a center alley. This will house about
650 pigs ranging from 23 to 90 kg live weight; typical
continuous production (based on 14 weeks growing-finishing
period) theoretically could yield up to 2400 pigs marketed per
year, although 1500-2000 per year would be typical. Building
length can be adjusted in increments of 2.4 m (8 ft), the inter-
val of the sidewall posts and ventilation doors.

PENS Unlike plan M-3433, which is restricted to pens 2.4 m (8
ft) wide, pens for this plan can be 1.2 to 2.414 to 8 ft) wide,
and 5.3 m (17 ft 8 in.) long. The floor plan (Figure 2) shows
two rows of 16 pens at 1.8 m (6 ft) wide; each pen can hold up
to 28 growers or 14 finishers.

To help minimize fighting and stress, it is good practice to
move groups of up to 28 familiarized pigs into each empty pen
without adding any strangers. As soon as more pens are
emptied and cleaned, groups of 28 growers are split into
uniform groups of 14, doubling the space per pig. This makes
a flexible operating plan that keeps the barn full, yet allows
considerable variation in pig production. Reduce the finishing
groups to 10 or 11 pigs in hot weather, and especially when
finishing to the full 100 kg allowed by the grading rules:

There is some evidence that the housekeeping habits of the
pigs can be improved by good pen design. These pens have
solid doors (not gates) at the alley, and solid partitions at the
front part. This is to make a quiet, draft-free, clean area for
resting and feeding. At the rear dunging area, the floor is
slotted and the waterers are clamped to steel gate pen
partitions, to encourage active inter-pen socializing. It also
seems to help if the dunging area is kept somewhat cooler and
less com fortable than the resting and feeding area at the front
of the pens. More about this later.

FEEDING Floor feeding maybe used, or double-side
self-feeders may replace the front part of alternate solid pen
partitions. For self-feeders the pens must be at least 1.8 m (6
ft) wide.

CONSTRUCTION For the rectangular stop-and-flow gutter
option, start by excavating two long manure trenches and
placing concrete slabs for the double purpose of trench bottom
and wall footing.

Foundation walls 3 are castin-place insulated concrete
sandwich. Special patented form-ties have stamped-steel
spacer tabs welded to them; these tabs are slipped between
the edges of extruded polystyrene insulation board (Dow
'Styrofoam SM', or equal), then bent over to fix the insulation
midway

between the concrete forms while the concrete is being
placed. For this plan, a foundation wall 250 mm (10 in.) thick
allows for the insulation plus 100 mm (4 in.) of reinforced
concrete both inside and out. This is not cheap construction,
but it gives good insulation plus assured durability against
penetration by rodents and chewing by pigs. For pouring the
concrete, a special splitter box is slid along the top of the
forms; this equalizes the concrete pressures on both sides of
the insulation so that it doesn't get pushed off center.

This insulated foundation extends up to almost 1.2 m (4 ft)
above the slotted floor, and insulated flap doors close the rest
of the sidewalls above. This way, insulated stud walls are
needed only at the ends of the barn, a big simplification.

Between the sidewall doors, laminated plank wallposts support
a continuous stagger-nailed plank box beam, which in turn
supports the roof trusses. The center member of each post
extends up into the plank beam and is notched to pocket the
planks for a superior beam-to-post connection. Other
important connections here are a steel U-strap for anchoring
from foundation to post, and steel truss clips for nailing from
beam to truss.

Some previous designs for natural-ventilation barns have used
special scissors trusses to provide a ceiling sloping upwards
towards the ridge ventilation slot. The safety of these trusses
may be questionable! This plan has the more-conventional
'single-W' truss configuration 5. Trusses are spaced at 1.2 m
(4 ft), or they may be spaced closer in heavy snow zones. The
outspan parts of the ceiling are covered inside with roofing
steel screwed directly to the truss lower chords, and the inspan
ceiling follows the truss webs up to the ridge opening. Start
laying the ceiling sheets from the break where the sloped
ceiling begins, and notch the sheet edges neatly to fit around
each exposed lower chord. Do not use a 'kingpost' or
‘double-W' type of truss as these will complicate finishing the
cathedral part of the ceiling. Note also that this cathedral part
stops 2.4 m (8 ft) from each end of the building, leaving space
at each gable for a large screened summer ventilation opening
for cooling the attic.

Wind sway-bracing is normally provided by kneebraces
connected from sidewall posts to trusses. However, these
knee-braces are expensive and time consuming to install, and
they collect a lot of dirt. This plan replaces them with a
diaphragm steel roof 7, which is stiffened by additional
stitch-screws driven along the lapped edge-ribs of the roofing
steel. Special screwed connections are also made where the
roofing meets the trusses at both ends of the pig room. Also,
the four roof-edge purlins (at the upper and lower ends of the
roofing sheets) are end-spliced to make them continuous the
full length of the roof.

NATURAL VENTILATION The large sidewall doors 4 are
intended as air inlets, and a continuous adjustable slot 6 at the
roof ridge serves as an air outlet. In winter the sidewall doors
are adjusted slightly open, admitting a trickle of cold air over
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Figure 2 Natural ventilation

the dunging areas. There are no hard-and-fast rules here, but
these doors are pivoted at the outside face and somewhat
below mid-height so that the top of the door opens farther than
the bottom. The incoming cold dense air first settles toward
the slotted floor while mixing more-or-less with the warm room
air. Meanwhile the warm and buoyant air mass in the rest of
the room tends to float upward toward the outlet ridge slot. As
in a fireplace chimney, this buoyant lift depends on how much
warmer it is inside than out, and the height of the outlet ridge
slot above the sidewall inlets. This is why the outlet opening is
boxed and insulated all the way up through the roof ridge.

With this center-alley pen layout, it is absolutely essential in
winter that some air always be admitted at the sidewalk, and
that the ridge vent be adjusted to function as an outlet only. If
the ridge is opened too wide, it cools the center area too
much, and the pigs may reverse their dunging habits and
move to the outside walls for sleeping.

in mild winter conditions.

If it is windy, air pressure on the windward wall (and
corresponding suction on the leeward wall) can force a
powerful cross-flow that will easily over-ventilate the barn.
When this occurs it is often necessary to completely close the
windward wall flaps. Zone thermostats and compressed-air
door controllers can be purchased to automate these
adjustments.

Similarly, there are several ways to regulate the air outlet size
at the ridge. The plan shows either a two-flap commercial
design, or a cable-controlled plastic pipe valve with optional
rain-cap above. The rain-cap is not essential in dry climates
like the Canadian prairies. If you add the rain-cap, make it
exactly level so that whichever way the wind blows, it will blow
the rain towards the leeward side, not into the slot.

In hot summer weather, vastly increased ventilation is
required, and the inside temperature will be almost the .same
as outside. Now the chimney effect is almost nil and wind is
the only driving force for ventilation. With sidewall doors 4
wide open, even a slight breeze will move much more air than



any reasonable number of fans could handle. The doors are
made considerably bigger than some previous designs in
order to ventilate effectively when the wind dies.

HEATING In cold climates (below -15°C), some sup-
plementary heating is essential to maintain dry, comfortable
conditions. With natural ventilation the most effective heating
system consists of hot water piping laid at the bottom of the
floor slab in the sleeping area. Refer to Plan M9735 for
design details.

STOP-AND-FLOW LIQUID MANURE SYSTEM Under the
slotted floor part, liquid manure accumulates in long
rectangular gutters, made as shallow as practical to minimize
in-barn storage odors. At the mid-length of each gutter a
stop-and-flow plug valve system is used to completely stop
leakage of liquid manure until enough liquid builds up to give a
good flush.

The plug-valves open into a sewer pipe beneath; this sewer
usually crosses under the barn at mid-length, to keep each
gutter part as short as possible. Watch for manure solids that
may accumulate in the gutter bottom if flushing is incomplete,
especially with barley feeding, and especially at the ends
farthest from the outlet plug-valves. Emergency cleanout

pipes are recommended at the far end of each gutter, for
backflushing and pump out with a vacuum tanker in case of
solids buildup. Another option is to cross-connect the far ends
of the gutter pairs, and pull alternate plug valves each time the
gutters are drained. This gives a reversing flush-flow at the
problem ends of the gutters.

Another gutter option is a V-bottom. This reduces manure
storage time by half (less manure gas), and improves flushing
when the valves are pulled (higher velocity flow at the critical
bottom part where solids may accumulate). The only problem
is that the V-bottom requires unconventional concrete work to
form the concrete gutter sides at 45°. With the V-bottom
gutters, a shallow wall footing can be used, with added
horizontal perimeter insulation to prevent frost penetration.

Whichever manure removal system is used, a long term
separate storage is required in Canada to hold at least a
winter's production. Many operators even prefer a storage
sized for 9 months or more, so that they are never forced to
spread manure on snow, frozen ground or growing crops.



