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History of Trench Shoring and Shielding 
• As industrial countries expanded 

their municipal systems the 
need for efficient methods of 
laying pipe and installing 
structures emerged. 

• Contractors soon realized that 
the most cost effective method 
is limiting excavation & backfill. 



History of Trench Shoring and Shielding 
• The concept was simple – a 

vertical trench or excavation 
requires the least amount of 
excavation and backfill. 

• The more of the trench wall that 
remained vertical the more 
efficient the method. 

• The last element was keeping 
the pipe layer alive….. 



Commercial Manufacture of Trench Shields 
• Terry Forsberg, an underground 

contractor in Okemos, Michigan, decided 
that he should have a fleet of steel trench 
shields with a calculated safe depth and 
efficient way to change the width of the 
“trench box” 

• The resulting design was so popular that 
Mr. Forsberg founded Efficiency 
Production, Inc. in 1971 

• The modern trench shielding and shoring 
manufacturing industry was born 



Commercial Manufacture of Trench Shields 
• Availability of engineered production 

equipment capable of being used in a 
variety of soil conditions quickly 
transformed contractor’s operations 
in US & Canada. 

• Underground equipment dealers 
started stocking fleets of rental 
equipment making options cheap and 
readily available.  



Trench Protective Systems 
• SLOPING - Excavating the sides of the trench at an 

appropriate angle 
• SHORING - Supporting the sides of the excavation 
• SHIELDING - Placing a shield between the side of the 

excavation and the worker 
 

OSHA requires that all excavations in which employees 
could potentially be exposed to cave-ins be protected 

by: 
Sloping, Shoring, or Shielding 



OPTION 1: SLOPING 

Sloping involves removing overburden on an angle of repose 
that keeps banks stable.  



OPTION 2: SHORING 
• The function of trench shoring is 

to resist or replace the force of 
the soil on the excavation face 

•  The shoring of a trench can be 
accomplished with the use 
hydraulics, pneumatics, timber, 
and mechanical screw jacks 



OPTION 3: SHIELDING 



Trench Shield General Description 
• A trench shield is a movable box strong enough to protect the 

employee inside, but light enough to handle easily in the trench 
• Ideally, the width of a trench is approximately 4 in. wider than the 

width of the trench shield to reduce possible friction during 
movement.  Thus, the trench shield cannot effectively prevent soil 
cave-ins outside the box 

• The application depth in the trench or design pressure shall be clearly 
marked on the shield 



Advantages of Shielding 
• Narrows trench safely 
• Cost of equipment off-set by 

lower excavation and restoration 
costs 

• Manufactured system with 
proven safety record 

• Provides on-site safety 
personnel with quick reference 
tabulated data 



Disadvantages of Shielding 
• Can be difficult to deal with 

crossing utilities 
• Assembles into one complete 

item. This requires a large 
machine to handle if shield is 
long or ground is unstable 

• Fixed width and length requiring 
several sizes for different 
applications 



Manufacturer’s Tabulated Data 
• All manufactured shielding and shoring equipment shall be supplied 

with tabulated data indicating the proper use and limitations of the 
equipment 

• This data shall be used for the design of the protected area and 
should be available on site if requested by OSHA 

• Manufactured systems shall be used within the limits of this 
tabulated data 



Model # of Shield 

Limitations 

Certified by Engineer 

Serial # of Shield 

Soil Types 

Max. Depths 

Soil Descriptions 

Manufacturer 

Option & Lifting 
Information 

Placement Diagram 

Page One 



Limitations 
Continued 

Assembly 
Instructions 

Page Two 

Special Uses 

Use in Stable Soil 

Use in Unstable Soil 



Stacking Shields 
• For pipe laying – shields can be 

stacked to provide maximum 
vertical wall with minimal cost 



Shielding + Sloping 

18” 

Correct Angle of Repose 
for soil classification 

Trench Shields can be used in combination with Sloping, 
assuming the OSHA standards for sloping a trench is followed. 



Specific Purpose Trench Shields 

Steel Manhole Shield Aluminum Octagon Manhole Box 



Aluminum Trench Shields for smaller backhoes 

Alum-A-Shield™ w/ corrugated sidewalls XLAP™  w/ 3” smooth panel sidewall 



Modular Trench Shields for existing utilities 

Build-A-Box™ Modular Trench Shielding System 



Trench Shields as a Production Tool 

SLOPING ONLY 
QTY UNITS COST/UNIT TOTAL COST 

Saw-cut asphalt 800 LF $2.22 $1,776 

Remove 3” asphalt and 8” gravel base 1,666 Sq. Yd. $5.29 $8,813 

Excavate soil and haul away 5,096 Cu. Yd. $3.55 $18,091 

Backfill with sand 5,096 Cu. Yd. $7.74 $39,443 

Replace 8” gravel base 1,666 Sq. Yd. $6.62 $11,023 

Replace 3” asphalt 1,666 Sq. Yd. $11.75 $19,575 

Trench Shield Rental 0 $0 

TOTAL: $98,727 
Data Represents quantities for 400 LF of pipe laid at 16’ deep 



Trench Shields as a Production Tool 

ONE 8’ TRENCH SHIELD 
QTY UNITS COST/UNIT TOTAL COST 

Saw-cut asphalt 800 LF $2.22 $1,776 

Remove 3” asphalt and 8” gravel base 1,134 Sq. Yd. $5.29 $5,999 

Excavate soil and haul away 2,420 Cu. Yd. $3.55 $8,591 

Backfill with sand 2,420 Cu. Yd. $7.74 $18,730 

Replace 8” gravel base 1,134 Sq. Yd. $6.62 $7,507 

Replace 3” asphalt 1,134 Sq. Yd. $11.75 $13,324 

Trench Shield Rental 1 1 Wk. Rental $290 $290 

TOTAL: $56,217 
Data Represents quantities for 400 LF of pipe laid at 16’ deep 



Trench Shields as a Production Tool 

TWO STACKED 8’ TRENCH SHIELD 
QTY UNITS COST/UNIT TOTAL COST 

Saw-cut asphalt 800 LF $2.22 $1,776 

Remove 3” asphalt and 8” gravel base 289 Sq. Yd. $5.29 $1,529 

Excavate soil and haul away 1,540 Cu. Yd. $3.55 $5,467 

Backfill with sand 1,540 Cu. Yd. $7.74 $11,920 

Replace 8” gravel base 289 Sq. Yd. $6.62 $3,395 

Replace 3” asphalt 289 Sq. Yd. $11.75 $13,324 

Trench Shield Rental 2 1 Wk. Rental $290 $580 

TOTAL: $26,580 
Data Represents quantities for 400 LF of pipe laid at 16’ deep 



Trench Shields as a Production Tool 
• Handle far less soil and greatly reduce machine cycles, even in most stable soil conditions 
• Consider this example for a trench distance of 12 feet. The trench depth is 16 feet, the soil condition 

is stable, cohesive Type B soil (requiring minimum layback ratio 1 to 1) and a 2-cubic yard bucket is 
being used on the excavator 

The savings are even more significant when thinner walled shields 
are used, or in Type C soil conditions. 

TOTAL SOIL REMOVED – 144 CYDS. 
TOTAL MACHINE CYCLES - 72 

TOTAL SOIL REMOVED – 91 CYDS.    Save 37% 
  Machine Cycles – Excavating: 46 
  Machine Cycles – Moving Shield: 3 
TOTAL MACHINE CYCLES – 49 Save 32% 

TOTAL SOIL REMOVED – 51 CYDS.     Save 65% 
  Machine Cycles – Excavating: 26 
  Machine Cycles – Moving Shield: 3 
TOTAL MACHINE CYCLES – 29 Save 60% 



Trench Shields vs. Sloping 



Trench Shields vs. Sloping 



Trench Shielding Impact on Restoration Costs 
• Street and lawn restoration costs can be higher than the cost of laying the pipe. 
• Proper use of trench shields eliminate unnecessary excavating, reducing the damage to streets, 

sidewalks, and existing utilities. 
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