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Challenges Extending 
Earthquake Resilience to 
Hydrants and Water Services
Da n ie l Sh a fa r, PE, ENV SP
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Speaker - Dan Shafar 

Vice President

Drinking Water Market Sector for Northwest/Pacific

Portland, OR

Seattle, WA

Vancouver, WA

Dan.Shafar@wsp.com

360 -823 -6111
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Ea rth q u a ke  Im p a c t s
Pro je c t  Ch a lle n g e s
So lu t ion s

Ou tlin e
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Earthquake Impacts

Earthquake Zones

St rike /slip  Fa u lt  Zon e : <7.3 
m a g n itu d e  e a rth q u a ke s

Ca sca d ia  Su b d u c t ion  Zon e : 9 .3 
m a g n itu d e  e a rth q u a ke s

Ground Response

Liq u e fa c t ion  

Fa u lt in g

Tsu n a m i
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Earthquake Impacts

Pipeline deformation in faults

Bu cklin g

Disp la ce m e n t
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Earthquake Impacts
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Project Overview

Arte ria l Roa d w a y
• Heavy freight corridor

• Protected Bike Lane

Pipeline serves critical facilities
• Waterfront Port –Major Shipping

• US Coast Guard Facilities

• Emergency Response Center

Federal Funding timelines

9



10

Problem –Thrust Blocks

Restraints

Wh a t  is p rob le m  w ith  Th ru st  Blocks?

Sin k in  liq u ifie d  so ils (a n ch or)

La rg e r a t t a ch e d  su rfa ce  a re a  a n d  g e t  p u lle d  b y 
flow in g  so ils (sa il)

Most  o f h yd ra n t s a n d  se rvice s w e re  w a te rw a rd  
sid e , if a t t a ch e d  w ou ld  in c re a se  fo rce s a n d  p u ll 
w a te rlin e  ou t  o f a lig n m e n t
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Problem –Thrust Blocks

De sig n  vs. Re a lity
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Solutions –Thrust & Hydrant

How  to  in st a ll t h ru st  
b locks th a t  a re  n o t  
a n ch ors?



13

Solutions –Service Lines
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Solutions –Service Lines
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Offse t  a lig n m e n t

Tra n sit ion  to  RJ o r MJ fit t in g s

Te st  a n d  com m ission  p rio r to  
la st  b e n d

Use  d a ily o r ECO Block fo r fin a l 
b e n d

Lim it  se rvice  in t e rru p t ion  to  
sin g le  d a y

TELESCOP ING 
BALL J OINT

RJ /ERDIP  W / T.BLOCK

FLxERDIP
ADAPTER
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Solutions –Service Lines
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Fle xib le  P ip in g
• Typ e  K Cop p e r
• HDPE

Offse t  fo r fle xib ilit y

Offse t  fo r sh u td ow n

Loca te  w ire
TYPE K OR 
HDPE MTL W / 
LOCATE W IRE
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Solutions –Maintain Fire Flow
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Confirm fire flow requirements

Perform hydraulic modeling

Evaluate alternatives

Document in detailed sequence 
plan
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Solutions –Hydraulic Modeling
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1 POINTS OF CONNECTION
MAX FLOW:   1,100 GPM

2 POINTS OF CONNECTION
MIN FLOW:   2,570 GPM
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Solutions –Temporary Interties
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EXISTING VALVE 
CLOSURE

EXISTING LINK 
PROVIDES WATER TO 
EXISTING AND NEW PIPE
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Solutions –Detailed Sequencing Recommendations
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1. Construct approximately 1,445 lineal feet of main including services and hydrant laterals.

2. Construct Hanford Street connection up to long pattern sleeve.

3. Install temporary block.

4. Flush, pressure test, disinfect, and complete all water quality tests.

5. Remove temporary block to connect Stage 2 and Stage 3 watermains.

6. Owner to complete S Hanford Street System Connection including permanent system connection and 

temporary system connection. Temporary service connection is necessary to meet Fire Marshal 

requirements for maintaining fire flow. Temporary system connections to remain active until completion  

project and will be disconnected in Stage 6 as described below. 

7. Owner to transfer Service #8 (1“) and install Irrigation #2 (1.5”).

8. Owner to cut/cap/block existing main south of S. Hanford Street.
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Toolb ox a d d it ion s: 

• Th ru st  b lock d e ta ils a n d  
sp e c ifica t ion s c rit ica l in  se ism ic  
d e sig n .

• Se rvice  lin e  fle xib ilit y a n d  
o ffse t  a lig n m e n t s re d u ce  
d ow n t im e .

• Diffe re n t  ve rt ica l e le va t ion  a n d  
in t e rt ie  p rovid e  re d u n d a n t  fire  
flow .
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Conclusion
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Th a n k you
Da n .Sh a fa r@w sp .com
36 0 -8 23-6 111

w sp .com

http://www.linkedin.com/company/WSP
https://twitter.com/wsp
https://www.facebook.com/WSPglobal/
https://www.instagram.com/wspglobal/
https://www.youtube.com/c/WSPGlobal
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