PNWS-AWWA

., Water 2023

Kennewick, WA+ May 3-5

Please JoinUs

Help us Honor

the Award
Winners

2023 Excellence in Engineering Awards

Friday, May 5 at 1:30pm in Room G

Congratulations to this year’s winners!

% Large Engineering Project (over $5M)
- City of Salem / Carollo Engineers / Slayden Constructors

% Small Engineering Project (less than $5M)
* City of Redmond / Gray & Osborne [ TBailey



American Water Works Association

PacificNorthwest Section

Challenges Extending
Earthquake Resilience to
Hydrants and Water Services

Daniel Shafar, 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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Earthquake Impacts

Earthquake Zones

Strike/slip Fault Zone:<7.3
magnitude earthquakes

Cascadia Subduction Zone:9.3
magnitude earthquakes

Ground Response
Liquefaction
Faulting

Tsunam i

Soil liquefaction

stable soil liquefied soil

Shaking and
tilting causes
some structures

to fail.

topsoil topsoil
N

Building stands erect Building tilts

on stable soil. and sinks as
soil stability
declines.
Loosely packed grains Shaking destabilizes
of soil are held together the soil by increasing the
by friction. Pore spaces space between grains.
are filled with water. With its structure lost,

the soil flows like a liquid.
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Earthquake Impacts

Pipeline deformation in faults

Buckling

Displacem ent

T ]|

Silty clay (Backfill soil)

Foot wall
stratum

Silty clay

Kok

slratiim

Limestone
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Earthquake Impacts
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_Project Overview

e Ysiuemng

AE

Arterial Roadway
- Heavy freight corridor

- Protected Bike Lane

Pipeline serves critical facilities
. Waterfront Port —Major Shipping
. US Coast Guard Facilities

- Emergency Response Center

Federal Funding timelines

bdagfauioH]st |

SEAYIS |

[ Y o >
dal WY 100 R




\\\I)

10

Problem -Thrust Blocks

Restraints
What is problem with Thrust Blocks?
Sink in liquified soils (anchor)

Larger attached surface area and get pulled by
flowing soils (sail)

Most of hydrants and services were waterward
side,ifattached would increase forces and pull
waterline out ofalignment
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Problem -Thrust Blocks

Design vs. Reality

HYDRANT
BRANCH  oipp

FIRE HYDRANT
WALVE BOX B WALVE BOX LD
FIMISHED GRAVEL DEALN
GRADE BASIN

JOINT-RESTR AIHING
N m

Imstall & CENEraeta
Crust BIeaER
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Solutions —Thrust & Hydrant

MOUNT HYDRANT PLUME

How to install thrust A
blocks that are not
anchors?

4" PUMFER MOZILE

T DU AR L Tl S W "
Rl T R — —
P_ - & - .'F'_i #, o T _-IJ-L'.'
- iy g &g " _

B % PP v g

27 50 OPERATING MUT
EXNTENSION STD PLAN NO 315

VALVE BOX STD PLAN MO 318
- Bl HTTRANET ~
Z* PLASTIC FOMM MATERUAL
ADAPTER COMNECTING 5100 PLAN MO 315
L
"
1 ]

ozt

Z) ATRECX1E" CONC BLOCK OR
(1) #"wi6"iE" COMG BLOCK

NOTES:

12 1. DOMESTIC ERDIF ADAFTER 5 PROPOSED TO USE W HYDRANT LATERALS.
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Solutions —Service Lines




\\\I)

Solutions —Service Lines

Offset alignment
Transition to RJ or MJ fittings

Test and com mission prior to
last bend

Use daily or ECO Block for final
bend

Lim it service interruption to
single day

FLxERDIP
ADAPTER

..............................

__________________________________________

()

-
TELESCOPING
BALLJOINT

\LGNG BODY SLEEVE FOR

COMMISSIONING

RJ/ERDIP W/ T.BLOCK

M/BF [ J— STANDARD
/ LARGE DIA
SERVICE
PRECAST T.BLOCK
___________ ' M/BF I _, ERDIP
i - SERVICE
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—C
—O) M > STANDARD
SMALL DIA
Solutions —Service Lines SERVICE
Flexible Piping
 Type KCopper EXISTING OR
 HDPE STD SERVICE
S ERDIP
Offset for flexibility O l """""""""""""""" SERVICE
Offset for shutdown
O
Locate wire T
TVPE K OR OFFSET FOR
HDPE MTL W/ FLEXIBILITY
AND TIE-IN

LOCATE WIRE
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Solutions —Maintain Fire Flow

Confirm fire flow requirements
Perform hydraulic modeling
Evaluate alternatives

Document in detailed sequence
plan




\\\I)

Solutions —Hydraulic Modeling
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Solutions
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EXISTING VALVE
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—Temporary Interties

I| ‘g | 9 -] ‘E‘ I""|
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EXISTING LINK =
PROVIDES WATER TO i ——

%

-, EXISTING AND NEW PIPE

1 il

TEMP 16 150 SLEEVE

PER SUGGESTED SEQUEMCING
FLAM, 5P 7-11.(1)A

5TA 158+20.60, 69.1° LT !

ASSIST SPU WATER OPS
WITH SYSTEM

CONNECTION PER COS -
STANDARD PLAM 300,

g SEE WOTES, THIS SHEET

— | pan r L

t l # i

| 1 |

12°:12" TEE (FLxFL)
W/ THRUST BLOCK
(E)12"° GATE VALVE (FLxFL) #
E)12° ERDIF ADAPTER (FLxBELL) —

STA 157+88.75, 11. |LT —
i i

-
I 127 90 DEG HE (FLxFL)
iw; THRUST BLOCK
| §(5)18"x12" REDUCER (FLxFL)
(5)16° TELESCOPIMNG BALL JOINT,
|_Fuwr CLOSED (FL«FL)
{S)16" ADAPTER (FlLxMJ)
(W)12" ERDIP ADAPTER (FLxBELL)
S‘m 157+88.34, 76.0° LT

—

- . e |
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Solutions —Detailed Sequencing Recommendations

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.

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

7. Owner to transfer Service #8 (1) and install Irrigation #2 (1.57).

s. Owner to cut/cap/block existing main south of S. Hanford Street.
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Conclusion

Toolbox additions:

Thrust block details and
specifications critical in seism ic
design.

Service line flexibility and
offset alignments reduce
downtime.

Different vertical elevation and
intertie provide redundant fire
flow.
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Thank you

Dan.Shafar@wsp.com
360-823-6111

in ¥y f @ @

wsp.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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