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Topics Covered

❑Types of Thrust Restraint

❑Limitations

❑Engineering Resources

❑Stories



How much thrust force is generated by a Water 
Pipeline?

12-inch Water End Cap - 150 psi

17,000 
Pounds of 
Force!!



Types of Forces

Static Forces

• Internal Forces

Dynamic Forces



Concrete Thrust Blocks

❑Widely Used & Accepted

❑Poured in Place or Blocks

❑16” Pipe or Smaller

❑Special Care

• Bond Breaker

• Don’t Cover Joints

• Weep Holes (Hydrant)

• Valve Operating Mechanism



Concrete Thrust Blocks

❑Designed in Field

• Pipe Test Pressure

• Soil Type

• Undisturbed Soil

• Properly Formed

• Concrete Strength

• Cure Time



Concrete Thrust Blocks Design

Iowa Statewide Urban Design 

& Specifications (SUDAS)

http://www.iowasudas.org/





Concrete Thrust Block - Bearing



Thrust Blocks Limitations

• Undisturbed Soil?

• Contractor Skill?

• Confined Space? 

• Future Connections?

• Other Utilities? 

• Vertical Bends?

• Site Access?



Flanged Joints 

Transfer thrust to pipe

Rigid 

Valves & Fittings

Above Ground



Tie Rods or Restrain Harness

Transfers thrust through rods to           

point of connection (Effective)

Labor Intensive

Expensive

Good for Retrofit

Corrosion Concerns 



Retainer Glands

Transfers thrust from fitting to pipe

“MegaLugs” (set screw or wedge)

Widely Used & Effective

Cost Effective 

Lots of Screws (trench issues)

DIP & PVC & HPDE

❑ Use Right Product!



Retainer Glands

50 Tons!



Restrained Joint Pipe

Transfer thrust to pipe

Push on joint (no bolts)

Welded bead on male end w/ restraining 

gland

Specific design lengths 

Fast & Easy Install

Can be Dissembled

No field “Fit”



Restrained Gaskets

Transfer thrust to pipe

Push-on & Mechanical

Locking teeth gaskets 

Field Installed

Can be difficult to remove



Restrained Joint - Coupled

Transfer thrust to coupled joint



Restrained Joint Pipe
(Trademark Names)

US Pipe 

✓TR Flex
✓Field Lok
✓Field Lok 350
✓HD Lok

Griffin 

✓Snap Lok
✓Mech Lok
✓Bolt Lok

PVC Pipe

✓Certa Lock
✓Bulldog

American

✓Fastite
✓Flex Ring
✓Lock Ring
✓Fast Grip
✓ Field Flex Ring
✓MJ Coupled Joint

Pac States - Thrust Lock

Clow - Super Lock



Mechanical Joint 

❑ NOT Restrained

❑ Uses Bolts & Wedge



Mechanical “Restrained” Joint 

❑ Restrained

❑ Uses Bolts & Wedge

❑ Works Nice with Fittings



Determine Length of Restraint



Fitting Types Supported by EBAA Software



Soil Types



Trench Type



Creek Crossing



Concrete Thrust Blocks - Bad

Concrete On 
Top

Normal Thrust 
Block



Concrete Thrust Blocks - Better

Normal Thrust 
Block

Anchor with 
Straps



SUDAS Details



Best Solution

Restrain Each 
Joint

Length



Dead End Water Main

Length= 20’



Dead End Water Main - Thrust Block

❑ Easy Install 

❑Extension Issues

Thrust BlockLength= 20’



Dead End Water Main – Retrain Joints

❑ Effective 

❑ Most Expensive

❑ Time Consuming

Joint Restraint



Dead End Water Main – Thrust Block & 
Gland

❑ Effective 

❑ Little Expensive

❑ No Future Removal

MegaLug with 
Block



SUDAS Detail



Hydrant Thrust Restraint

Restraint Joint



Relocate Hydrant

Restraint Joint

NOT Restrained



Existing Utilities, Thrust Blocks

AMES WATER TREATMENT PLANT

Existing 30”x12”tee 
w/12” gate valve



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks

Existing tee, valve, 
and thrust block



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks

AMES WATER TREATMENT PLANT



Existing Utilities, Thrust Blocks

AMES WATER TREATMENT PLANT



Existing Utilities, Thrust Blocks



Existing Utilities, Thrust Blocks



Water Main Breaks



Water Main Breaks



Water Main Breaks

AMES WATER TREATMENT PLANT



Water Main Breaks



Water Main Breaks



Water Main Breaks



Water Main Breaks



Water Main Breaks



Water Main Breaks



Water Main Breaks



Engineering Tips

❑ Trenchless & Encased Pipe – Restrain Joint Pipe

❑ River & Utility Crossings – Restrain Joint Pipe

❑ Vertical Bends – Restrain Gland

❑ Engineer Specs & Plans - Restraint Length Table

❑ Observation in Field during Construction


