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A horizontal silo is a storage system where for-
age is piled in relatively low (i.e., 6-20 feet), 
long piles that might or might not be contained 

by sidewalls (Tyson, 2006). These types of silos might 
also be referred to as trenches, pits, piles or stacks. 
Most horizontal silos that are built above ground level 
with construction-grade material for sides are called 
bunker silos (Figure 1). Horizontal silos that are cut 
into the earth with only the earth serving as sides are 
normally called trench silos. If forage is dumped on 
the ground or other hard surface into piles with no 
structural walls deýning the silage mass, it is usually 
referenced as a drive-over pile silo.  	
	 The size of bunkers, trenches and piles can vary 
according to the size of the farm operation, and they 
all have some hazards in common. Even so, the most 
serious hazards seem associated with bunker silos 
because of the raised sidewalls. For example, recent 
injury reports involving bunker silos include worker 
entanglement with a silage defacer (New York Depart-
ment of Health, 2005) and a worker buried by col-
lapsed silage at the face of a bunker silo (The Express, 
Lock Haven, PA, 2007). This fact sheet addresses 
safety hazards and precautions for horizontal silos, 
particularly bunker silos.

Figure 1. Bunker silos might have concrete or wooden 
post walls

Harvest Pre-Inspection

	 Bunker silos should be inspected prior to harvest.  
Cracked sidewalls should be repaired prior to use as 
these structural elements could fail if left unrepaired 
(Figure 2). Sighting rails should be installed and main-
tained to give equipment operators a visual clue while 
backing, unloading, and packing forage into the bun-
ker (Figure 3). These rails are not intended to prevent 
an overturning tractor or truck from toppling over the 
side of the bunker, but they might serve as fall protec-
tion for workers as they move around the sidewalls 
while placing plastic covering and weights over the 
silage to seal it. 
	 Cracked concrete or pavement, or rutted approach-
es to the bunker, trench or pile site should be repaired 
before use to maintain traction and stability for trucks 
and tractors.

Figure 2. A cracked bunker sidewall needs repair.
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Packing in Horizontal Silos

Bunkers, trenches and piles must be ýlled quickly 
and packed tightly to exclude oxygen from the 
ensiled crop to ensure efýcient fermentation. Trac-
tor and truck rollover becomes a safety concern as 
the forage is unloaded and packed. To help achieve 
the required amount of compaction a “progressive 
wedgeò of forage is formed during ýlling of the silo 
(Figure 4). The wedge provides a safe slope for the 
unloading and packing operations. A progressive 
wedge with a maximum 3 to 1 slope minimizes the 
risk of roll-over. This results in a rise of 1 foot in 
every 3 foot of horizontal run (Figure 5). It is also 
important to maintain the 3 to 1 slope on both sides 
of drive-over piles.	

	 Tractor overturns account for about 50% of the 
approximate 200 tractor-related fatalities reported an-
nually. Tractors equipped with ROPS, plus the use of 
the seatbelt, provides an estimated 99% effectiveness 
in preventing operators from being seriously injured 
or killed from a tractor rollover. Use only ROPS and 
seat belt equipped tractors to pack forage in bunker, 
trench and pile silos.  
	 Large scale beef and dairy operations that uti-
lize horizontal silos increasingly use dump trucks 
for hauling forage to the silo. Dump trucks can also 
overturn during unloading, and should have good seat 
and shoulder belts to protect the operator. As the bed 
is raised for unloading, it is important that the load 
center of gravity stay between the frame rails of the 
truck frame. A dump truck becomes less stable as its 
bed is raised, particularly when the surface is less 
than perfectly þat, such as it is during unloading op-
erations. A tire rut or depression from a previous load, 
low tires on one side of the truck, uneven loading of 
the truck, or even a wind gust increases the risk of a 
truck tipping over during unloading, especially when 
two or more of these hazards combine at a single 
point in time.

Figure 4. Spreading the progressive wedge.

Figure 5. Bunker silo showing progressive wedge 
and dump truck operation. 

Figure 3. Sighting rails at the top of the bunker silo 
provide a visual clue while unloading silage.

	 After a horizontal silo is ýlled, the forage is covered 
with one or two sheets of plastic and weights. This often 
requires a worker to stand and/or work on a sidewall 
in bunker silos. If the sidewall is several feet above the 
ground, fall protection should be provided. Fall protec-
tion standards generally recommend that anytime a 
worker is on a walking/working surface (horizontal and 
vertical) with an unprotected side or edge which is 6 feet 
(1.8 m) or more above a lower level, he or she should 
be protected from falling by the use of guardrails or 
other fall protection systems. The sighting rails used to 
guide unloading and packing operations could serve as a 
guardrail as long as the rails are constructed to standard 




