
 
 
 
 
 
According to the U.S. Occupational Safety and Health Administration (OSHA), “caught-in” or “caught-between” hazards 
are one of the leading causes of death and injury in the construction industry.  OSHA defines these incidents to include 
injuries resulting from a person being squeezed, caught, crushed, pinched, or compressed between two or more objects, 
or between parts of an object.  Trenches and excavations are a source of caught-in incidents because soil can crush 
workers in a cave-in, workers can be trapped against equipment, pipes or other utility infrastructure, or crushed by 
equipment and materials from above the trench. 
 
OSHA defines an excavation as “any man-made cut, cavity, trench, or depression in an earth surface, formed by earth 
removal.”  Trenches are a type of excavation that are narrow in relation to their length.  The depth of a trench is always 
greater than the width of the trench when measured across the bottom from side to side.  OSHA limits it’s trench 
definition to those whose width does not exceed 15 feet when measured at the bottom.  Anything wider than 15 feet is 
still an excavation, but not a ‘trench.’1 
 
 
 
 
 
 
 
 
 
 
Cave-ins Are Dangerous: One cubic yard of soil (3 feet x 3 feet x 3 feet) weighs over 2,700 pounds. That’s like having a 
small car fall on you!  Even if the worker is not completely buried, that weight pressing down on a person’s chest and 
legs can cause suffocation even if their head is above the earth.  The weight of that falling soil can also break bones, 
rupture internal organs and cause muscle damage from restricted blood flow. Because of this danger, protective systems 
are required. 
 
 
 
 

Slope it, Shore it, Shield it! 
 
Protection Systems.  All excavations and trenches five (5) feet deep or more—but less than 20 feet deep—must be 
protected by sloping or benching, a trench box or shield, or shoring.  Trenches more than 20 feet deep require special 
engineering. 
 
Sloping or Benching. Sloping is cutting back the sides of the trench to a safe angle, so it won’t collapse. Benching uses a 
series of steps that approximate the safe sloping angle. The angle depends on the soil type.  
 
The following background information may be used if there are questions about the proper angle for a bench or 
slope to be used in a trench or excavation:  It is the responsibility of the Competent Person at the excavation site to 
determine the type of soil in the excavation.  That classification will determine the angle of the slope or bench as a 
protective system that is used.  The competent person will rate the soil in one of four categories: 

1. Stable Rock:  When excavated, the vertical sides remain intact while exposed. The rock must be free of cracks or 
fissures after it has been excavated.  

 
1 OSHA, “Trenching and Excavation Safety,” https://www.osha.gov/sites/default/files/publications/osha2226.pdf 
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Example:  A worker was in the bottom of a 9.5-foot deep trench, 
setting grade for concrete pipe while the employer was installing 
additional shoring. During the shoring installation, the west wall at 
the south end of the excavation caved-in and covered the worker. 
There was no shoring or protective system at that location in the 
trench. The employee was dug out by co-workers and the fire 
department and survived. 

 

TEACHING TIP:  Discuss the 
case study example on the 
right.  Ask the workers, “What 
went wrong?”  “What should 
the employer have done 
differently?”  “How should 
workers respond if asked to 
do something unsafe?” 
 

TEACHING TIP:  Use a tape measure, box, pile of dirt, etc. to demonstrate the actual size of one cubic yard of 
soil.  Workers may be surprised that one cubic yard does not look that large. 
 

https://www.osha.gov/sites/default/files/publications/osha2226.pdf


2. Type A Soils are cohesive, likely containing a high content of clay.  Examples of type A cohesive soils include clay, 
silty clay, sandy clay, clay loam, and, in some cases, silty clay loam and sandy clay loam. The soil can NOT be classified 
as Type A if it is fissured or cracked, if it is subject to vibration that affects the stability of the soil, if it has been 
previously excavated. 

3. Type B Soils are softer than Type A, or they were a Type A soil that were downgraded due to fissures, cracks, or 
previous excavations.  Other kinds of Type B soil include angular gravel, silt, silt loam, and dry unstable rock. 

4. Type C Soils are soft and easy to penetrate or shape with light finger pressure. They include granular soils such as 
sand, loamy sand, and non-angular gravels. Type C soils also include all submerged soils and those from which water 
is freely seeping, and unstable rock that is submerged in water.  

 
 
 
 
 
 
Trench Box or Shield.  Trench boxes (trench shields) are relatively quick and easy to use as compared to building a 
shoring system, but they still require precautions.  When working with a trench box:  
• Ensure it was cleared for entry by a competent person; 
• Never stand under, or near a trench box during installation; 
• Ensure that the trench box is not lower than the edge of the soil for which it is providing protection; 
• When in a trench, never leave the protection of the trench box – even for a few seconds; 
• Always use a secured ladder or other acceptable means to enter and exit the trench box; the side rails of the ladder 

must extend 3 feet above the top of the ground; 
• Look critically at the box to see if there are any missing or broken components, and report any perceived problems; 
• Except under certain conditions, ensure that the bottom of the box is at ground-level. 

 
Shoring. Shoring are wooden structures or mechanical or hydraulic systems that support the sides of an excavation.  
Shoring may only be used under the direction of a Competent Person using approved procedures (including OSHA 
timber shoring charts) or as designed by a registered professional engineer.  Worker protections in shielded trenches 
are the same as those when using a trench box (see bulleted list above). 
 
Access and Egress.  A stairway, ladder, or ramp must be provided for workers to get into and out of any excavation. All 
excavations that are 4 or more feet deep (1.21 meters) must have a ladder available within 25 feet of workers so they 
can climb into and out of the excavation. Long trenches must provide multiple ladders, so no one has to travel more than 
25 feet to escape.  The ladders must be used in accordance with their manufacturers’ guidelines and rated for the 
intended loads. 

Ladders must extend 3 feet above the excavation and they cannot be lashed together to make them long enough to meet 
this requirement.  They must be placed on a secure, level surface so they do not tip or lean.  Ladders or other means of 
egress must be present at all times and cannot be withdrawn temporarily to make more room to work or for other 
reasons. 

 

 

 

Safe Operating Procedures.  Workers must be protected from equipment or materials that could fall or roll into 
excavations. Spoil piles (earth removed from the excavation), large rocks, and equipment must be stationed at least 2 
feet from the edge of the excavation so that it does not slide into the excavation or cause a cave-in due to excess weight 
near the edge. 
 
Buried pipes or other utility infrastructure must be clearly marked before any digging takes place. If lines or pipes look 
fragile or show any damage, stop digging, get out of the trench, and notify the utility company.  Leaking utilities or near-
by sewers can create a hazardous atmosphere inside a trench that can be harmful or fatal. 
 

TEACHING TIP:  Gather soil from the trench where the crew is assigned.  Demonstrate the soil properties and 
ask them to try to determine its type (A, B, C or Stable Rock).  Explain that such classification requires expert 
training, but they should be generally aware of soil types so they can identify potentially dangerous conditions. 
 

TEACHING TIP:  Give the crew a quiz.  Ask how many ladders are needed for access/egress in a trench that is six 
feet deep, four feet wide and 100 feet long?  ANSWER = 2.  EXPLANATION:  If each ladder is placed 25 feet from 
each end of the trench, no worker is required to travel more than 25 feet to reach one.   
 



Any edges of an excavation that are not visible to mobile equipment operators working near or over it should have a 
warning system in place.  Warning systems can include barricades, hand or mechanical signals, or stop logs. If possible, 
the grade should slope away from the excavation.  If a crane or earthmoving equipment is operating directly over the top 
of a trench, no one should not be working underneath. Workers should wear high-visibility clothing to help make them 
more visible to operators. 
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