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PROJECT OVERVIEW



Project Background

35th Street

• 3,500 lf of 12" pipe that is main feed to Intermediate Pressure Zone

• Replaces 1958 12" cast iron main with repair history
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Project Background

Evergreen Way

• 2,500 LF of 12" Pipe 

• Main Feed to Commercial Areas 
South of Boeing Freeway

• Replaces 1933 12" Unlined Cast Iron
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Seismicity / Geotech

Liquefaction and 
Amplification Low

• Dense Glacial Sediments 

• Lack of Groundwater

USGS Earthquake Maps 

• Site Class "C"
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Criteria Value

Ss 1.346g

Sms 1.346g

Sds 0.897

S1 0.511g

Sm1 0.664g

Sd1 0.443g

Fa 1.0

Fv 1.3



ISO 16134

ERDIP Design



ISO 16134

History

• Japanese Earthquake Forensics

• Cast Iron / AC = Brittle

• PVC / Steel = Barrel & Joint 

• DIP – Failure @ % Joints

• Improve DIP Joint

• Pull-Out Strength

• Deflection

• Strain Relief
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CIP ACP PVC Steel DIP

Failure
per km

1.5 1.75 1.4 .43 .48



EARTHQUAKE RESISTANT 

DUCTILE IRON PIPE PRODUCTS



Earthquake Resistant DIP
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Earthquake Resistant DIP
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Pipe Rotation
In Fitting

Short Lengths for
Extra Deflection and 

Strain Relief

FR Gate Valve
And Fittings



Earthquake Resistant DIP
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Earthquake Resistant DIP
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Earthquake Resistant DIP - Testing
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DESIGN CONSIDERATIONS



Design Considerations

Valve Vaults

• Float/Sink/Twist

Thrust Forces

Connections

Future Work

• Red Wrap and Locator Tape
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Design Considerations

Each Location/Demand is Unique

• Wave Propagation

• Liquefaction

• Fault / Lateral Spread

System Components = Chain
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Tension/Shear

Compression

Bending



Design Considerations

Earthquake Resistant Components
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EQ Pipe JointRJ Pipe JointFitting Joint



LESSONS LEARNED



Lessons Learned 

Sticker Shock

• Cost

• City Standard: 12” Cl 52 DI, Push-on Joint

• Avg. Bid Price Since 2011 Adjusted for Inflation = $92.62/lf

• 12” ERDIP

• Water S Bid price = $185.00/lf

• Water Q Bid price = $206.00/lf

• Increase to Project

• 25% for Water S

• 29% for Water Q

• Circumstances

• New Product: Contractor Risk

• Night Installation - Water Q

• Cost/Benefit: Public Health & Safety
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Lessons Learned

Installation

• Site Conditions

• Assembly Methods

• Field Adaptability

• Installation Crew Training
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QUESTIONS?


