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A SILO FOR EVERY FARM 
·By 

E. L. Westover, Dairy Husbandman 
L. E. Robinson, Assistant Professor Rural Architecture 

A good pasture is conceded to be the ideal feed for live stock. A 
silo is a pasture under cover, the contents of which can be used at any 
time of the year as a profitable feed for dairy cattle, beef cattle, horses, 
mules, sheep, hogs, and chickens. 

Though this, bulletin relates especially to the construction of two 
types of silos in Oregon, and consequently the main text deals primarily 
with problems peculiar to such silos, the authors wish to call attention 
to the essentials of any well-designed silo, for the benefit of the man 
who is building his first silo. · 

1. The foundation should be well constructed and should be made 
of concrete possessing the greatest possible density, so as to prevent 
the silage juice from seeping through into the barnyard. 

To secure a water-tight concrete it is necessary to proportion the 
quantities of coan:e and fine parts and cement in such a way as• to obtain 
the greatest possible density of finished concrete. The theory, is that 
the concrete mixture shall be so proportioned that not only is every 
pebble in contact with neighboring pebbles and the intervening spaces 
completely filled with finer cement mixture,-but also each particle of 
sand is completely r,overed with a film of cement and water mixture. 

In order to approach this ideal condition it is necessary to have a 
little excess of water and cement mixture above that actually needed 
to fill the spaces in the finer parts, and to have a little excess of cement, 
sand, and water mixture-above that actually needed to fill the spaces in 
the larger parts. A 1-2-3 mixture is a very reliable one to use; that is, 
one part of cement, two parts of clean, sharp sand free from dirt, and 
three parts of good, clean gravel. 

2. The top of the foundation should be at least ten inches above 
the ground line. 

3. The walls of the silo should be practically air-tight. 

4. The inner surfaces of the walls should be smooth and perpen
, dicular. 

5. The inner surfaces of the walls should be free from corners; 
hence round silos are more efficient and economical than other types. 

6. A good roof makes the silo more durable, adds, greatly to its 
appearance and assists materially in keeping the silage from drying out. 

NECESSARY REQUIREMENTS FOR MAKING GOOD 
SILAGE 

1. The whole secret of making and preserving good silage is to 
have it cut fine, properly distributed and well-tramped in the silo. The 
best help obtainable should be stationed in the silo at filling time. 



2. Keep the cutter knives sharp. It pays to have two sets of 
knives and change them on the cutter each half day. Oats and vetch, 
as well as corn should be cut fine to make the best grade of silage. 

3. Deep silos of comparatively small diameters keep the silage 
better and store more s,llage in a given space than shallow silos with 
large diameters. Do not make your silo too large in diameter. 

4. For best results feed two inches of silage in winter and four 
inches in summer, taking care to keep the surface of the silage level. 
At least four inches of vetch and oats silage should be fed each day. 

5. The silage material must contain sufficient moisture or it will 
not pack or keep well. 

TWO TYPES OF SILOS 
RE-SAW AND WOODEN-HOOP SILO 

The largest number of the re-saw type of silo in Oregon today is in 
Coos County. There are about two hundred of these silos in use at the 
present time. Some of them have been in use from sixteen to eighteen 
years and the wood is still in perfect condition. They are being con
structed largely of the Port Orford cedar. 

The wooden-hoop sHo is a newer type of silo on the Pacific Coast. 
The largest number in use at the present time is in Western 'li'ashington. 
When constructed properly, it gives perfect satisfaction. 

At current prices of materials either of these silos should not cost 
more than $1.50 per ton capacity, including labor in constructing, mate
rial for foundation, and all. It should be poss,ible, to purchase the lining 
from any saw mill in the State. Certain mills have, for several years 
past, made a specialty of producing cedar linings. 

Size of Si lo. The silage must be fed off at the rate of from two to 
four inches a day, two inches for corn silage :ind four inches for oats 
and vetch silage. Fed at this rate it will prevent th<' silage from mold
ing on top. The diameter of the silo needed, therefore, must be de
tennined by the nurn.ber and kind of stock to be fed, together. with the 
length of time they will depend upon the silo. 

When a large number of animals are to be fed on silage it is always 
better to build two silos of a smaller diameter than one of an extremely 
large diameter. 

Table I. Relation of Size of Silo to Amount of Silage to be Used Daily 
-------------

Silage for .ii cres of Silage for Acres of 
I 80 days corn at SIZB 0~' SILO 240 days corn at SIZB OE' SILO 

N" o. of at :30 10 torn.; Imd<le Depth of at 30 JO tons In-:ide Depth of 
COlVS lbs. a day an acre diamrter Silag1~ lbs. a day an af're Dif'nwtcr Silage 

rrons Acres Feet Feet Ton-R Acres Feet Feet 
7 20 2 8 20 30 3 8 80 

IO 27 2-7 IO 20 36 3-6 10 25 
15 40 4 10 28 54 5-4 10 33 
20 54 S.4 10 34 72 7-2 12 32 
23 68 6.8 12 30 90 u 12 36 
30 81 8-1 12 34 108 10.8 14 34 
35 g;) D-:'5 14 31 126 12-6 14 38 
40 108 10-8 1'1 34 144 14.4 14 41 
45 122 12.2 14 37 162 16.2 1 ~ 37 
50 !36 13.6 14 40 180 18. lG 40 

If oats aJld vetch silage is used a third larger number of cows should 
be considered, and a silo one-third greater in height should be estimated. 
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Table II. Capacity of Silos. Inside Diameter of Silos in Feet 

Depth of 
Silage 8 feet 10 feet 12 feet 14 feet 16 feet 18 feet 20 feet 

J,'eet . Tons Tons Tons Tons Tons Tons Tons 
20 20 
24 24 34 49 67 86 110 
26 26 38 55 71 97 123 
28 28 42 61 83 108 127 170 
30 30 47 68 93 120 150 187 
32 32 51 73 101 136 166 205 
34 34 55 80 109 147 180 225 
36 46 82 112 158 194 230 
38 89 122 169 208 249 
40 96 181 180 222 268 
42 140 191 237 286 
44 149 202 251 305 
46 158 213 265 324 

Location of the Silo. The silo should be placed outside rather than 
inside the barn. In most types of construction, so far as the silo itself 
is concerned, the walls do not need protection. A silo ins,ide the barn 
takes up much valuable space and usually is very inconvenient to fill. 

The most popular location is a few feet from the barn and opening 
into a separate feeding room, or onto a good concrete floor just outside 
the barn. 

Since odor from the silage is very easily absorbed by the milk, the 
silo should not be ·1ocated near the milk room. 

METHOD OF CONSTRUCTING THE RE-SAW SILO 
Layout. In the center of the proposed s,ite for the silo drive a 4"x4" 

stake on the top of which spike a 2"x4" scantling about eight feet long 
as is shown in Figure 2. At the end, nail blocks A and B, to which are 
fitted loosely blocks C and D, marking the inside and outside lines of 
the concrete foundation wall. With the top of the 2"'x4" scantling kept 
level by the use of an instrument, lay out the two lines of the foundation 
wall by describing circles on the ground with the points of blocks 
C and D. In case the ground is uneven, allow C and D to slide up or 
down sufficiently to take care of I.he unevenness. 

Excavation. Preserve the outside line thus made on the proposed 
site of I.he silo by vertically spading a shallow trench very accurately. 
Remove the entire apparatus and excavate a pit to a depth of 2' 4", 
taking care to excavate no deeper in any part, since the concrete floor 
will later be placed immediately on top of this earth floor. The outdde 
wall of the excavation must be plumb and true, because it is to serve 
as the outside form for retaining the concrete while it is being poured. 
In case of crumbling soil, it will be necessary to excavate nearly a foot 
outside of the foundation wall in order to have space for building a 
wooden form. Next excavate a_ trench for the concrete footing which is 
eight inches deep and sixteen inches wide. It will be necessary to 
under-cut the earth bank on the outs,ide a distance of four inches in 
order that the concrete may flow into its proper position. (See Figure 3.) 

Forms for Concrete. Ordinarily the only forms necessary for re
taining the wet mass of concrete are the inner form and a short outer 
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form above grade. These may be constructed by setting up 2"x4" stud
ding 1' on centers and nailing on the inside of both walls ¾ "x4" strips 
bent to the circle and closely fitted. It is neces,sary to brace securely 
all of the 2"x4" stu,dding, so that the pressure of the concrete when 
poured will not force them out of position. The tops of these forms 
should be perfectly level, at the proper height, and eight inches apart. 
'I'he appccratus for laying out the silo should be used in mal{ing the 
forms true. 

LE.VE.L 

flt•• 

1\\h ft ... , ••• ''" ,,.,,. 
FIGURE 2. LAYING OUT OF SILO 

Pouring of Concrete. Concrete is made by mixing together, dry, 
one part of cement and two parts of clean, sharp sand, adding sufficient 
water to make a paste. To this paste is further added three parts of 
clean gravel, no stone of which will not pass through a one-inch ring. 
It is well to mix into the concrete with the gravel a one-tenth part of 
lime to make the entire mass smoother and more easily worked. Ordinar
ily the trench for the footing is poured before the forms for the concrete 
wall are set in place; this is perhaps, the better way. After all forms 
are erected the wall space is completely filled with strictly fresh con
crete, taking care to pour as much in one part as in another. With this 
rich, smooth mixture it is not necessary to tamp or to spade the wet 
mass. Fill the forms level full and place the anchor bolts in the con
crete as des,cribed under the next heading. The concrete floor may be 
poured when the foundation w:all is entirely set and the forms removed, 
usually allowing three days for setting. The floor should be finished 
smooth with a trowel and any rough parts in the now-exposed foundation 
wall may be plastered with cement. 

Framing. Before the concrete work is performed the sill plate should 
be made and set aside ready for immediate placement on the fresh con
crete wall, in order that the anchor bolts already s,et loosely in this plate 
may be driven into the wet mass and allowed to become firm by the 
setting of the concrete around them. The entire wooden plate should 
be imbedded and leveled, forming a wMer-iight joint. The outside cor
ner of the concrete foundation wall may later be beveled and cemented, 
perfecting the water-tight joint, between the concrete and wood con
struction. 

The sill plate is constructed by sawing a number of sections of 
2''x6" pieces as shown in Figure 5. Each section marks the position of 
two spaces, between studding. The sections are spiked together by allow
ing the upper pieces to lap the lower bv one-half their length. 'I'hus a 
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silo having thirty studs or uprights would have thirty sections of sill 
plate all exactly alike and spiked together as described. The joints of 
the plate mark the positions of the studding. At these joints, after the 
door jambs are set up and braced, the 2"x4" studs are toe-nailed, taking 
care thai each is perfectly plumb, and permanently secured at the top 
with the sections of the roof plate lapping each other by half. The roof. 
plate sections are sawed exactly like the sill plate with the exception that 
l"x6" material is used instead of 2"x6". 
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Door Jambs and Doors. The door jambs are made from 3"x6" tim
bers and are set in position first after the sill plate is, on. Before being 
set up these jamb pieces are rabbeted on both inside corners to receive 
the 2-ply batten doors and the 2-ply lining of the silo. Between the door 
openings it will be necessary later to trim out the jamb piece in order 
that the lining of the silo may be continuous. For the method of rabbet
ing the 3"x6" jambs see Figure 6. In order that the batten doors may 
have something to hold them firm at the top and bottom it is advisable 
to fit in between the upright jambs 2"x6" cross jambs, on the top and 
bottom sides of which are nailed l"x3" stops holding the doors in place 
and preventing leakage. The chute around the door openings is quite 
simple, as shown by Figure 6. 

The Roof. Although there are many kinds of silo roofs the one in
dicated in Figure 7 shows a gable on each side allowing sufficient head 
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room in the silo for filling it to its capacity. Each of these gables has 
or may have window openings and sash as suggested by the cover design. 
This roof may be framed by dividing the roof plate into six equal parts 
and setting up six rafters. at one-half pitch, which is 45 degrees. The 
notching of the rafters is, shown in Figure 4. Two of the opposite 
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FIGURE 5. METHOD OF SAWI:VG SECTION OJ,' SILL AND ROOF PLA'fE 
F'OR RF>SA W SILO 

spaces in this roof framing are converted into gables, while the remain
ing four are further framed with curved purlins forming a conical roof. 
The gable over the chute may extend, forming a shelter. 

Lining. The lining for this silo, which gives it its name, "Re-saw," 
is made of l"x4" material sawed into %"x4" strips, for small silos, and 
of l"x6" material sawed into %"x6" strips for large silos. Starting at 
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l"IGURE u. DI·:TAIL OF DOOR A:VD CHUTE FOR JU>SA W SILO 
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the bottom of the studding, these strips are nailed securely with 5-penny 
box cement-coated nails two to a 1,tud, while the strip is bent to. its 
position. The joining of strips must be at a stud and joints must never 
be adjacent and over each other. No strip should be used unless it 
covers at least eight or ten studs. A scaffolding inside. the silo may be 
constructed about 18" away from the wall with floors seven and one-half 
feet apart. After the first ply of lining is in place put on No. 2 asbestos 
building paper, starting at the bottom and allowing each strip to overlap 
the one below by one-half its width. This paper should be nailed on 
with flat-headed nails or tacks made for the purpose. Next, on top of 
the building paper, place the second ply of wood strips similarly to the 
first. (See Figure 4.) 

Siding. In case it is desired to improve the appearance of the silo 
and also its durability, siding may be put on either by bending strips 
around it or preferably by sRwing short lengths of siding and nailing 
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FIGURE 7. PLAN AND F'.IDE ELEVATION OF RE-SAW SILO 
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them to the studs. In this latter case the line of joints, should be covered 
by a metal strip usually obtainable in the market. Still another way of 
weatherboarding is by partly sawing the piece of siding with a very 
heavy or thick saw and bending the piece to the shape of the silo, nailing 
the stud. (See Figure 7.) Figure3 1 and 8 show the re-saw silo without 
siding. 

PIG URE 8. TEMPORARY HOOF OK RE-RAW SILO 
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METHOD OF CONSTRUCTING THE WOODEN-HOOP SILO 
Layout. This silo is constructed similarly to the re-saw silo up to 

the top of the concrete foundation wall. Here, four ¼ "xl ½"x42" iron 
straps are embedded in the concrete for anchors. (See Figure 11.) 

Hoops. As shown by Figure 13, the hoops are made of ¾ "x4" strips 
nailed to"!;-ether 3-ply with broken joints for all silos up to 14 feet in 
diameter and 4-ply for all larger silos. The outside-hoop joining should 
be wrapped with a 12-inch strip of No. 28 galvanzed iron to keep it from 

FIGURE 9. HOOPS IN PLACE FOR 
WOODEN-lIOOP SILO 

FIGURE 10. TlIE lIOOFS SERVE 
TEMPORARILY AS A LADDER 

springing outward,. In constructing the hoops, in order to have them 
perfectly round, it is necessary that a blocking of some sort be set in 
place upon which to mold them. This is most easily accomplished by 
spiking small pieces of 2"'x4" material to a smooth floor in such a way 
as to form a perfect circle, upon which the hoops are constructed. (See 
Figure 12.) The hoops, in the silo should be about twenty-four inches 
apart so that a 30-foot silo would require sixteen hoops, there being one 
at the extreme top and one six inches from the bottom. After all the 
hoops are ready, they are· stacked one on another at the proposed site 
of the silo. 

Erecting. For the erection of these hoops, six uprights, the height 
of the silo, are marked with the position that the hoops are to occupy. 
(See Figure 9.) These uprights, which may be 2"x4", or even 
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l"x6" timbers, are set up vertically in true position and after being se
curely braced, receive and support the hoops. The nailings must be 
extra secure because the hoops serve as a ladder upon which to stand 
while nailing on the silo lining. (See Figure 10.) 

Lining and Doors. The lining for the wooden-hoop silo consists of 
tongue and groove flooring of best quality, free from knots and other 
defects which might cause leakage of ensilage. Starting at the left edge 
of the contemplated door opening, this flooring is secret nailed in place 
vertically, using 6-penny cement-coated nails. (See Figure 14.) Pre
ferably the wooden-hoop silo should have a 2-ply lining with No. 2 
asbestos buildng paper between. 

FIGURE 11. l•:LEVs\TIO:\I OF WOODEN-HOOP SILO, SHOWING CONTINUOUS 
DOOR OPE:\IING, ANCHORS AT B_\SE, AC'ID SLOPE OF DOORS IN ROOJ,' 

Doors in Roof. This roof is made by laying across the top of the 
silo in the center a 2"x12" joist notched and spiked to the top hoop and 
silo linirig, also at the edges 2"x4" joists, and in the intermediate spaces 
2"x8" joists, all securely fastened the same way. (See Figure 11.) The 
center framing timber serves as the ridge from which the roof boards 
and doors slopE). Figure 15 shows the cons,truction of the roof. The 
doors are arranged in four sets, each set having two batten doors. Thus 
each set is hinged on the top side of the roof and each pair is hinged 
together on the under side of the roof. The doors require latches or 
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weights. The part of the roof not covered by doors is boarded over with 
two thicknesses of tongue and groove matei:ial. In order that the roof 
may be solid, short 2"x4" headers are set in between the joists at the 
pitch of the roof. This method of roofing allows the silo to be filled to 
its capacity and is the cheapest of all roofs. Figure 16 shows, similar 
roof doors. 

Chute and Ladder. A chute should be built over the doors to prevent 
scattering of the silage w.'hen thrown down. This makes it possible to 
catch all the siilage in a truck. 

A good, substantial ladder should be attached to the silo at one side 
of the doors or in the chute, as indicated in Figure 6. 

~
7 IGURE 12. l\IETHOD OF MAKING WOODEN HOOFS 
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Table II I. Material for an eight-inch concrete foundation wall, three 
feet in height, including four-inch concrete floor. For silos more than· 
fo'urteen feet in diameter, the foundation wall should be twelve inche51 
thick. 

Diameter of Sacks Ou. yards On. yards 
silo in feet cement sand stone 

10 27.44 1.66 2.42 
12 40.25 2.16 3.07 
14 44.80 2.47 3.77 
16 51.94 3.25 4.58 
18 61.79 3.77 5.41 
20 71.50 4.39 6.27 

Table IV. Bill of Lumber for Re-saw Silo. All estimates for silo) 
30 feet in height. 

2"x6" Lining may be 
Diameter Linear Feet S4S 2"x6" either cedar 

of silo 2"x4"x30' 3"x6 "x30' l'x6" S1S Door Lower or fir % " 
in feet studding d00r jambs upper circle Frame Plate thickness best 

8 30 pieces 2 pieces 60 80 60 1850 
9 32 pieces 2 pieces 68 80 68 2050 

10 35 pieces 2 pieces 75 80 75 2400 
11 39 pieces 2 pieces 88 so 88 2750 
12 42 pieces 2 pieces 88 80 88 2750 
14 46 pieces 2 pieces 100 80 100 3200 

Extra pieces of studding and lining to be used for concrete form. 
Lumber for roof will depend. upon type made. · 

Bill of Lumber for Wooden-Hcop Silo, 14x32 feet-100 tons StaveSi 
and Hoops. 

3000 feet flooring either l"x6" or l"x4". 
18 and 14 feet long. 

2996 linear feet ½" to ¾ "x4" hoops. 
Lumber for roof depends on type constructed. 

Extra lumber for concrete forms. 
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fiGL'Jrn JG. DOOD.S IX ROOF PERMITTING FILLI~G TO TOP 




