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RESTRAINT METHOD:  
 Underground Fire Service Utilities shall be restrained against movement at changes in direction and as required 
in other locations. The two approved methods are Thrust Blocks or Mechanical Restraint, which shall be 
designed and installed in accordance with NFPA 24, San Diego County Water Agencies standards, 
manufactures recommendations, and product listings. Additional requirements related to Thrust Blocks and 
Mechanical Restraints are listed below.   
 
THRUST BLOCK RESTRAINT:   
Calculations shall be submitted, and the resulting dimensions of thrust blocks shall be shown on the plans.  
In areas of San Diego County where substandard soils (clay, sand, silt) exist, soil bearing strength shall be 
substantiated, via a geotechnical report, and shall be noted within the calculations. The San Diego County Fire 
Protection District’s Thrust Block example calculations can be used if the design Engineer substantiates that the 
example Thrust Blocks are more conservative based upon known soil bearing capacity.   
 

• Thrust blocks shall be installed on unrestrained pressure pipelines at all tees, wyes, reducers, horizontal 
bends, ascending vertical bends, and dead-ends, and shall bear directly against fittings and firm, wetted, 
undisturbed soil.  

• Thrust blocks shall be located so that bearing areas on both fittings and soil are centered along the 
direction of thrust.  

• For tees and wyes, the direction of thrust is along a line directly opposite the side outlet.  

• For bends, the direction of thrust is along a line bisecting the outside angle formed by the adjacent pipe 
segments.  

• For reducers, the direction of thrust is along the pipeline from the large end to the small end of the 
reducer.  

• For dead-ends, including in-line valves, the direction of thrust is along the pipeline.   

• Anchor blocks shall be located at all unrestrained descending vertical bends. Thrust blocks are not suited 
for such applications because excavation necessarily disturbs soil in the direction of thrust. Anchor 
blocks rely on the weight of the concrete used to restrain thrust. Anchor blocks must include as a 
minimum two (2) number four (#4) steel reinforcing bars with 2-inch minimum concrete embedment as 
directed design Engineer.   

• To facilitate future removal of thrust blocks and line extension use cardboard separators between blocks, 
if needed. 

 
Results of calculations for all Thrust Blocks and Anchor Blocks shall be individually noted in the plan 
presented in the form of a clear and complete “Thrust/Anchor Block Table.” Thrust Block and Anchor Block 
information shall include pipe station, type of block, test pressure, total thrust, assumed or tested soil capacity, 
and area or volume of block(s) required.   
All applications shall use a minimum of Class 560-C-3250 concrete (Cast-in-place piles), unless otherwise 
directed by the design Engineer.   
** A notation below the Thrust/Anchor Block Table shall read “Concrete used for Thrust Blocks/Anchors to be 
a minimum of Class 560-C 3250 Concrete unless otherwise directed by the design engineer.” 
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When determining thrust at fittings, in the calculation of concrete blocks, a thrust pressure of 225psi shall be 
used.   
 
 
MECHANICAL RESTRAINT:  
 
When utilizing Restrained Joint Systems, one of the following shall be used:  

• Locking mechanical or push-on joints,  

• Mechanical joints utilizing setscrew retainer glans,  

• Bolted flange joints,  

• Pipe clamps and tie rods, or  

• Other approved methods or devices. 
 
 
 
NOTES  / INFORMATION TO BE PLACED ON PLANS: 
 

• Type of Restraint used. 

• Results of calculations for all Thrust Blocks and Anchor Blocks shall be individually noted in the plan 
presented in the form of a clear and complete “Thrust/Anchor Block Table.” Thrust Block and Anchor 
Block information shall include pipe station, type of block, test pressure, total thrust, assumed or tested 
soil capacity, and area or volume of block(s) required.   

• The most conservative sizing specifications for Thrust / Valve supports. Either Valve support block and 
Thrust/Anchor Block box from regional standards drawings or calculated values clearly displayed on 
plans. 

• Applicable diagrams of Thrust / Anchor blocks from Thrust block detail sheet. 

• Underneath Thrust/Anchor Block table, print  “Concrete used for Thrust Blocks/Anchors to be a 
minimum of Class 560-C 3250 Concrete unless otherwise directed by the design engineer.” 

• Soils information. 

• Thrust block bearing faces shall be placed against undisturbed soil, approved compacted backfill, or 
Class 100-E-100 slurry.  

• To facilitate future removal of thrust blocks and line extension use cardboard separators between blocks, 
if needed. 
 

See the following pages from the San Diego County Water Agencies standards for Thrust Blocks. 
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