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Hierarchy of Controls 

• Eliminate 

• Control 

• Engineering 

• Administrative 

• PPE 



OSHA’s Focus Four 

 Falls 

 Caught in or Between 

 Struck By 

 Electrocution 



Excavation Safety 

 Five S’s 

 Safety 

 Soils 

 Sloping 

 Shoring 

 Shielding 



 Safety 

 Competent Person 

 Underground Installations 

 Access and Egress 

 Exposures to vehicular traffic and overhead loads 

 Hazardous Atmospheres and emergency rescue 
equipment 

 Hazards of water accumulation 

 Stability of adjacent structures 

 Protection of employees from loose soil 

 Inspections 

 Fall Protection 
 

 

 

Excavation Safety 



 

Competent Person means one who is capable of identifying 

existing and predictable hazards in the surroundings, or 

working conditions which are unsanitary, hazardous, or 

dangerous to employees, and who has authorization to 

take prompt corrective measures to eliminate them. 

 



 
Training Requirements for the Competent Person 

 

In the preamble to the Standard, OSHA says that, 
“…for the purposes of this standard, one must 

have had specific training in and be 
knowledgeable about soils analysis, the use of 

protective systems, and the requirements of the 
standard. One who does not have such training 

or knowledge cannot possibly be capable of 
recognizing existing and predictable hazards in 

excavation work or taking prompt corrective 
measures.” 

 



 
Specific Responsibilities  

of the Competent Person 

 
•  Conduct tests for soil classification. 

•  Understand standards and any data 

   provided. 

•  Determine proper protective system. 

•  Recognize and reclassify soil after changes 

   in conditions. 

• Determine whether damage to excavation 

   safety equipment renders it unusable 



Specific Responsibilities  
of the Competent Person (cont.) 

 
•Design of structural ramps. 

• Location of underground installations/utilities. 

• Monitor water removal equipment and 

   operation. 

• Perform daily inspections. 

• Determine the necessity for a protective 

   system if less than 5 feet deep. 

 



 
Options of the Competent Person 

 

1. Use the OSHA Standard for guidance with: 
• Sloping 

• Shoring with timber or aluminum hydraulic shoring 

• Shielding 

2. Use a Registered Professional Engineer to Provide: 
• Tabulated data 

• Manufacturers tabulated data 

• A site specific design* 

   (*must be registered in the state where the work is being done.) 



Registered Professional Engineers must be used if: 

 • The excavation is deeper than 20 feet. 
   
•An “alternate system” (such as sheet piling) 
    that the Standard does not provide guidance 
    for is used. 
   
•If the excavator is at “variance” with the 
    Standard (i.e. doing less than the Standard 
    requires). 

 
Note: OSHA expects that the engineer will be registered in a related area such as a civil, mechanical, 

geotechnical, or architectural engineer. 

  



 

 

 











Access and Egress – Ladder at 4’ 

Depth 











Specific Requirements 

Exposure to Vehicular Traffic 
 
Employees exposed to vehicles must wear 

warning vests or other suitable garments marked 

with or made of reflectorized or high visibility 

material. 

Is this adequate? 



Specific Requirements 

Warning System for Mobile Equipment 

When mobile equipment is operated adjacent to 

an open excavation and the operator does not 

have clear view of the edge, a warning system 

must be installed: 

 

 Barricades 

 Hand or Mechanical Signals 

 Stop Logs 

 Earth Birm 

    etc…... 



Acceptable Atmospheric Conditions 
 Oxygen 

 20.8% Normal 

 19.5% Oxygen Deficient  

 23.5% Oxygen Enriched  

 Flammable Limits 
 10% LEL/LFL 

 Toxicity 
 Gases – CO, H2S, Chlorine,    

 Mists – Paint Spray, pressure washer 

 Vapors – Paints, degreasers, coatings, gases 

 Fumes – Welding/cutting 

 Dusts – 5’, Asbestos, Silica  

 





















Daily Inspections 

   Daily inspections of excavations, adjacent areas, and protective 

systems must be made by a Competent Person for evidence 

of a situation that could result in possible cave-ins, failure of 

protective systems, hazardous atmospheres, or other 

hazardous conditions.   

      Shoring? Undermining? 

      Water?        Vibration? 

                         Methane?     Utilities? 

                         Spoils?         Sloughing? 

Specific Requirements 









Soils 

 Stable Rock 

 Type A 

 Type B 

 Type C 

 C-60 

 Acceptable Visual and Manual Testing 

 Environmental impacts on soils stability 



Manual Tests 

 Pocket Penetrometer or Shear Vane 

 Thumb Penetration 

 Unconfined compressive strength 

 Plasticity  

 Thread test -  1/8 inch 

 Ribbon test – 2” long 

 Dry Strength 

 Sedimentary tests and textural chart 



CP – Visual and Manual Inspection 



Manual Tests 

• Pocket Penetrometer or Shear Vane 

• Thumb Penetration 
• Unconfined compressive strength 

• Plasticity  
• Thread test -  1/8 inch 

• Ribbon test – 2” long 

• Dry Strength 

• Sedimentary tests and textural chart 



Visual Tests 

• Observe as excavated 

• Estimates the range of aprticle 
sizes 

• Fine grained-cohesive 

• Clumps-cohesive 

• Breaks up easy or does not 
clump – granular 

• Observe the sides of the trench 

• Tension cracks/fissures 

• Spalling and raveling 

• Layers that slope towards the 
excavation 

• Surface water or seeping soils 

• Water Table 

• Sources of vibration 

• Previously disturb 

 

 



Visual Tests 
 Observe as excavated 

 Estimates the range 
of aprticle sizes 

 Fine grained-cohesive 

 Clumps-cohesive 

 Breaks up easy or 
does not clump – 
granular 

 Observe the sides of 
the trench 

 Tension 
cracks/fissures 

 Spalling and raveling 

 Layers that slope 
towards the 
excavation 

 Surface water or 
seeping soils 

 Water Table 

 Sources of vibration 

 Previously disturb 

 

 



Cohesive soil with an 

unconfined compressive 

strength of 1.5 ton per square 

foot (TSF) (144kPa) or greater. 

Type A Soil 
 

Cohesive soil with an unconfined 

compressive strength of 1.5 ton per 

square foot (TSF) (144kPa) or greater. 



Examples of Cohesive Soils are: 

•  Clay 

•  Silty Clay 

•  Sandy Clay 

•  Clay Loam 

•  Silty Clay Loam (in some cases) 

•  Sandy Clay Loam (in some cases) 

• Clay 

•  Silty Clay 

•  Sandy Clay 

•  Clay Loam 

•  Silty Clay Loam (in some cases) 

•  Sandy Clay Loam (in some 
cases) 



However, No Soil is Type 
A if: 

1. The soil is fissured. 

2. The soil is subject to vibration from heavy traffic, pile driving, or 
similar effects. 

3. The soil has been previously disturbed. 



Type B Soil 
1. Cohesive soil with an unconfined compressive strength 

greater than .5 TSF, but less than 1.5 TSF. 

 3. Previously disturbed soils except those that would be 
classified as Type C soil. 

4. Soil that meets the unconfined compressive strength 
or cementation requirements of Type A, but is fissured 
or subject to vibration. 

5. Dry rock that is not stable. 

6. Material that is part of a sloped, layered system where 
the layers dip into the excavation on a slope less steep 
than four horizontal to one vertical (4H:1V), but only if 
the material would otherwise be classified as Type B. 



1. Cohesive soil with an unconfined compressive strength of .5 
TSF (48kPa) or less. 

2. Granular soils including gravel, sand, and loamy sand. 

3. Submerged soil or soil from which water is freely seeping. 

4. Submerged rock that is not stable. 

5. Material in a sloped, layered system where the layers dip into 
the excavation on a slope of four horizontal to one vertical 
(4H:1V) or steeper. 

Type C Soil 



C-60 









Protective Systems 

Shielding Sloping Shoring 



Sloping 

Sloping and Benching Options 

The options include: 
 

1.  Slope no steeper than 11/2 : 1 (34 ); or 

2.  The use of Appendices A and B; or 

3.  Designs using other tabulated data; or 

4.  Design by a Registered Professional Engineer. 

 

 







Wrong 

Right 

0 = 90 o 

0 = 34 o 

Benching is not allowed in Type C Soil. 



Determination of Slopes and Configurations -  

  
This option involves the use of Appendices A and B: 

 

Appendix A is Soil Classification 

Appendix B is Sloping & Benching 
Maximum Allowable Slopes 

Sloping or Benching Option 2 

For Stable Rock is vertical (90  ) 

For Type A soil is 3/4:1 (53  ) 

For Type B soil is 1:1 (45  ) 

For Type C soil is 11/2:1 (34 ) 

Requirements for Protective Systems 



Supports, Shields, and other Protective Systems 

These four options include: 
 

 The use of Appendices A and C, or D; or 

 

 Designs using manufacturer’s tabulated data; or 

 

 Designs using other tabulated data; or 

 

 Design by a Registered Professional Engineer.  

Requirements for Protective Systems 





Do not exceed allowable surcharge loads. 

Overloading 
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Shoring Inc. 
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Shoring Inc. 
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Shoring Inc. 









Utility Installation 





** PSF rating and depths are based on short term exposure with 

excavation open a period of time equal to 24 hours or less.  

Type B not exceeding 45 PSF per foot of depth, and Type C nor 

exceeding 60 PSF per foot in depth.  

Beware of Limitations to Shield 
Use 

































Slide Rail System 















Thanks to the Susan Harwood Program Grant 
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