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Safe Work Practice

Trenches and Excavations


Soil conditions and stability can vary greatly from one area to another often within short distances. Factors that can affect soil stability include: 
	Soil type

Moisture content
Vibration
Surcharge
Previous excavation
Existing foundations
Weather.

Soil Types

The type of soil determines the strength and stability of trench walls.

Type 1 Soil (Hard Compact)
Type 1 soil is hard to excavate by hand. In fact, the material is so hard, it is close to rock. 
When excavated by backhoe, the bucket can leave well-defined teeth marks in the soil and the sides of the excavation appear smooth and shiny.
If exposed to sunlight for several days, the walls of Type 1 soil will lose their shiny appearance but remain intact without cracking and crumbling. 
If exposed to rain or wet weather, Type 1 soil may break down along the edges of the excavation.

Type 2 Soil 
Type 2 soil can easily be excavated by a backhoe or excavated by hand with some difficulty. A pick can be driven into Type 2 soil relatively easily.
	The sides of a trench will remain vertical for a short period of time (perhaps several hours) with no apparent tension cracks. 
	If the walls are left exposed to air and sunlight, however, tension cracks will appear as the soil starts to dry and the soil will begin cracking and splaying into the trench.


Type 3 Soil 
Much of the Type 3 soil encountered in construction is previously excavated material. It also includes sand, granular materials, and silty or wet clays.
	When dry, Type 3 soil will flow through fingers and form a conical pile on the ground. It will not stand vertically and the sides of the excavation will cave in to a natural slope of about 1 to 1, depending on moisture.
When wet, Type 3 soil will yield water when vibrated by hand and will stand vertically for a short period. It dries quickly, however, with the vibration during excavation, causing chunks or solid slabs to slide into the trench.

Type 4 Soil 
Typical Type 4 soil includes muskeg or other organic deposits with high moisture content, quicksand, silty clays with high moisture content, and leda clays (i.e., quick clays).
	Type 4 will flow very easily and must be supported and contained to be excavated to any significant depth.
With its high moisture content, Type 4 soil is very sensitive to vibration and other disturbances that cause the material to flow.

Frozen Soil
Frozen soils cannot be considered hard compact due to the risk of wall failure below the frost line. Frozen soil offer additional risks of collapsing into the trench in chunks and injuring workers.

Safe Work Practices

	Never enter a trench deeper than 1.2 metres (4 feet) if it is not properly sloped, shored, or protected by a trench box system in accordance with the current Construction Projects regulation (O. Reg. 213/91). Where space and other requirements permit sloping, the angle of slope depends on soil conditions:

	For Type 1 and 2 soils, slope trench walls at an angle of 1 to 1 (45 degrees). That’s one metre back for each metre up. Walls should be sloped to within 1.2 m (4 ft) of the trench bottom.
	For Type 3 soil, slope walls at a gradient of 1 to 1 from the trench bottom.

For Type 4 soil, slope the walls at 1 to 3. That’s 3 m (10 ft) back for every 1 m (3.3 ft) up from the trench bottom.

	Trenches in or near roadways and construction sites are subject to wall movement from vibration. Vehicles, tools, and equipment must be kept at least 1 m (3 ft) from the edge of the excavation or trench.


	Spoil piles are loose material that has been excavated from the trench. If piled next to the trench, they can exert pressure on the trench walls and cause a collapse. Spoil piles should be kept as far as practical from the edge of the trench—at a minimum 1 m (3 ft) from the trench/excavation edge.


	Ladders must be used for getting into or out of a shored trench and be placed so that a worker is protected at all times when using the ladder.  


	Work must not be performed in a trench unless another worker is working above ground in close proximity to the trench or to the means of access to it.


	Buried services such as gas lines, water lines, sewers, and electrical services must be located and marked before excavation starts.


	When timber shoring is used, it must be installed progressively as the trench is being excavated.


	Excavations which workers are required to enter must be kept reasonably free of water.


For further information, see the appropriate current Occupational Health & Safety Legislation.

