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PROJECT OVERVIEW



Project Background

35th Street

« Replaces 1958 12" cast iron main with repair history
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3,500 If of 12" pipe that is main feed to Intermediate Pressure Zone
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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

Legend
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1933 12" Diam. Cast Iron Main to be Replaced
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Seismicity / Geotech

Liquefaction and

Amplification Low

* Dense Glacial Sediments

« Lack of Groundwater S 1.346g
Sins 1.346g
Sys 0.897
USGS Earthquake Maps S, 0.511g
- Site Class "C" St 0.664g
S;u  0.443g
F 1.0

F, 1.3
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History ’

« Japanese Earthquake Forensics Y k 7 ﬁ i
* Cast Iron / AC = Brittle w 2, Miii |
7
- PVC / Steel = Barrel & Joint - 4«/////////// ”
| . NP7 7777
* DIP — Failure @ % Joints oo i e |
. Parameter Class Component performance
¢ Improve DIP JOlnt ' S1  |+1%0fLormore
Expansion/contraction y £0.5 % o less - ant1%o
. PulOwt Strength [T [ e
. A 3 d kN or more
*  Deflection Sip-outresistance B 1,5 kN to less than 3 kN
« Strain Relief § ,:: t:::oot:?;i:" -
M-1 +15° olr more
Joint déﬂecﬁon angle M2 t7,5°to<15°
: M-3 Less than+7,5°
L is ?he component length, in millimetres (mm)
d s the nominal diameter of pipe, in millimetres (mm)
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Earthquake Resistant DIP

47

o IE 185.0
(CONNECT TO
/ BASIN D)
(s |\\
Short Lengths for
= T : .
Strain Relief
48" SW
IE 185.0
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Pipe Rotation
In Fitting

bl

48" SW

Extra Deflection and 6 FR GATE VALVE

FR Gate Valve
And Fittings
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CONCRETE COLLAR
SUGGESTED PER
AWWA MANUAL M-17

I_' \q‘--_b'_

-

24-71832 .

25.63

Optional EQ x FRE Adapter

Inztall onty betwreen Hydront and Valve

SERIES 2500 RwGV

DRAIN RING BOLTED
TO BASE

HYDRANT SHOE WITH
INTEGRAL CAST
EARTHOUAKE JOINT

" - . i
\‘l-‘n

© THRUST BLOCK

FR FR JOINT

F4=21039

FRE END DI PIPE

EOE X FRE DI PIPE

APPROX. Z24.00 (VARIES j—

26.50 5,50
LAY LENGTH

—6., 18— L—2.40
MINIMUM LENGTH 62,18

ER

TOTAL EXPANSION +/=-3,15°

Standard Earthquake Joint Confiquration
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Valve Vaults

* Float/Sink/Twist
Thrust Forces
Connections
Future Work

- Red Wrap and Locator Tape
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Each Location/Demand is Unique
«  Wave Propagation

« Liquefaction

« Fault / Lateral Spread

System Components = Chain

Tension/Shear

Bending

(a) P-waves
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Compression
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(b)S-waves

—

The propagation direction of seismic waves

Pacific

Plate

San Andreas

Fault
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Earthquake Resistant Components

Parameter Class Compgne ormance
| S-1 + 1% of L or more | |
E;ffi'_‘;’:gé?”tmﬁ"" s-2 £0,5% to éess_ than £ 1 % of L
' ‘ S-2 Lessthan+ 05 % of L
A ___[3dkNormore | |
B 1,5 KN to less than 3 kN

Slip-out resistance

C 0,75 kN to less than 1,5 kN
D less than 0,75 d kN
M-1 + 15° or more /
{Joint déﬂecﬁo‘n angle _ M2 +7,5°to < 15° /
| ; M=3 Less 't'Han +7,5° '

L is ?he componerit length, in millimetres {mm)

d is ?he nominal diameter of pipe, in millimetres (mm)
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Lessons Learned
Sticker Shock

Cost

« City Standard: 12” Cl 52 DI, Push-on Joint
« Avg. Bid Price Since 2011 Adjusted for Inflation = $92.62/1f

12” ERDIP
Water S Bid price = $185.00/1f

«  Water Q Bid price = $206.00/1f
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




Lessons Learned

Installation

Site Conditions
Assembly Methods
Field Adaptability

Installation Crew Training
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DISTRIBUTION WATER MAIN
L = SYSTEM BACKBONE
January 23, 2019
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2 i Main Type Pressure Zones
./_f’ Pressure Main 195 - 300 (High Pressure)

/ Pipe Material 301 - 400

{ e Cast Iron 401 - 500

) : ,: s Ductile Iron 501 - 600

\ i i s Steel Pipe 601 - 700

\ Concrete Cylinder Pipe 701-800  (Low Pressure)
b 4 == High Density Polyethylene PRV
Everett City Limits
-
= 1INCH = 1,000 FEET
*
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