S PORTLAND

WATER

BUREAU

FROM FOREST TO FAUCET

PNWS-AWWA 2022 Section Conference

Seismic Resilience without
Breaking the Bank

April 29, 2022




-
Speaker Introductions

Bryan Robinson, PWB Matt Perkins, Stantec




T ———
Agenda

Introduction

PWB Pump Station History
Seismic Design Criteria
Project Design Phase

Next Steps: Implementation
Q&A



Seismic Resilience without Breaking the Bank

Introduction

(o



Problem Identification

CITY OF PORTLAND WATER BUREAU

Water System Seismic Study

The Oregon Resilience Plan

VOLUME |
Executive Summary
Reducing Risk and Improving Recovery
for the Next Cascadia Earthquake and Tsunami
Report to the May, 2017
777 Legislative Assembly

from
Oregon Seismic Safety Policy
Advisory Commission (OSSPAC)

Salem, Oregon
February 2013
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Problem Identification

CITY OF PORTLAND WATER BUREAU

Water System Seismic Study

VOLUMEI
Executive Summary

May, 2017

Develop a program to
anchor and restrain all
electrical and
communication equipment

TED

High

Equipment damage is most common in an
earthquake, and easiest to prevent with a
pro-active anchorage program.
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PWB Pump Stations

* 36 Active Pump Stations
throughout the
distribution system




PWB Pump Station History




Portland Water Bureau Priority Ranking

Category Criteria
4 Pump stations constructed or upgraded since 1995.
3 Pump stations where upgrades are scheduled.
2 Pump stations not considered part of the backbone distribution system
or supply less than 50 services and are not considered backup stations.
1 Remainder of pump stations.




PWB Seismic Resilience Improvements

Seismic Design Criteria
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Performance Level

Higher Performance
Less Loss

Expected Post-earthquake Damage State

Operational
Backup utility services maintain
functions; very little damage

Immediate Occupancy
Building remains safe to occupy; any
repairs are minor

Damage Control
Midpoint between Immediate
Occupancy and Life Safety

Life Safety
Building remains stable and has

significant reserve capacity, hazardous

nonstructural damage is controlled

Collapse Prevention

Building remains standing, but only
barely, any other damage or loss is
acceptable

Collapse
Building has collapsed

Lower Performance
More Loss
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Existing Anchorage Conditions

Anchorage Condition Technical Description Practical Description

Anchorage Condition 1 Anchorage exists and adequate Cabinet is anchored.
records showing the electrical
cabinet anchorage meets the Anc.horage has bee{"u
demands from the design designed by an engineer and
earthquake using the analytical adequate records of design
procedure of ASCE 41 Section and installation are available.
13.4.3.

Anchorage Condition 2 Anchorage exists and meets the Cabinet is anchored.
prescriptive evaluation
requirements of ASCE 41-17 Anchorage appears to be OKAY
Section 13.4.2. acceptable based on visual

observation by an engineer.

Anchorage Condition 3 Anchorage exists and does not Cabinet is anchored.
meet the prescriptive evaluation
requirements of ASCE 41-17 Anchorage does not appear ???
Section 13.4.2. to be acceptable based on
visual observation by an
engineer.

Anchorage Condition 4 No existing anchorage. Cabinet is not anchored. NOT ACCEPTABLE




Anchorage Installation Instructions
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FIGURE &—MANUFACTURER'S PRINTED INSTALLATION INSTRUCTIONS [MPN)

ESR-3963 | Most Widely Accepted and Trusted

Page 13 of 15

|
| Has & oy
5, . B @T
WOy | Ee ey SN "“3 LN L L
12 B | 6. 00 — Ce W40 e | BO... VR0 v

B

Ej :-I"h'r.'

.2 mn

W
o

FIGURE 6—MANUFACTURER'S FRINTED INSTALLATION INSTRUCTIONS (MPIl) (Continued)
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FIGURE 6—MANUFACTURER'S PRINTED INSTALLATION INSTRUCTIONS (MPIl) [Continued)
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Review of As-Built drawings
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Field Investigations

* PWB engineer
* PWB electrical
* Stantec engineer

* Stantec note taker



We Looked on top for anchors
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We looked to the side




We looked below for anchors
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Desigh Recommendations

. . [ . Recommended

SF;:::; Address Description HE':]M D;g;h “;::;h :r::::;? Field Notes NEHRP s“i;:::s’ see note Sxs |Anchorage Condition P:ﬁ?ty Attachment
Improvements
Calvary 1{5';;;" o1 | 20 | 24 | none P a"’i:gtgz'” frord of E 0.94 4 1 1, 2 (front)
Calvary Zé;‘:‘t;" 91 | 20 | 20 | none ~ OPadavanableinfontol E 0.04 4 1 1,2 (front)
Calvary 3{5';;;" 91 | 20 | 20 | none | 3P a"::g'g:'" front of E 0.94 4 1 1, 2 (front)
4 (left to 3" pad available in front of
Calvary right) 91 20 20 none _ MCCs E 0.94 4 1 1, 2 (front)
Calvary 5 {Ieﬂ o 91 20 24 (4) 1/4" Wall Mounted E 094 2 1 None
right)




Anchoring Options

GENERAL SHEET NOTES
g T 1. ANCHORS SHALL BE GALVANIZED STEEL
-/ CONCRETE WALL 2. UNISTRUT CONNECTIONS AND STRUTS SHALL BE PREGALVANIZED
WITH A MINIMUM THICKNESS OF 0.75 MIL PER ASTM A63.
MASONRY WALL CONCRETE OR CONCRETE WALL H : (4 MASONRY WALL 3. ATTACHMENT RECOMMENDATIONS ON SHEET S-101 ARE BASED
ATTACHMENT MASONRY WALL ATTACHMENT [ | \__/ ON SITE OBSERVATIONS, IF ACCESS IS LIMITED AND INSTALLATION
H IS NOT POSSIBLE. THE PLAN NOTES MAY BE USED TO SELECT A
- PREFERRED ATTACHMENT SOLUTION.
-
[uI ITTTT oo u]
UNISTRUT P1068
OR EQUAL HILTI HUS-EZ (KH-EZ)
ELECTRICAL ELECTRICAL ELECTRICAL 318" DIA, 3-1/4" EMBEDMENT
CABINET CABINET CABINET 7 EXISTING CABINET "
g
a oo oo u]
B FRONT EDGE OF ¥
8 HOUSEKEEPING £ ELECTRICAL )
2 PAD (IF PRESENT) CABINET #14 SELF DRILLING.
s SCREW ,
P P~
g EXISTING WALL
2 NOTES: — e
g 1. THE NUMBER OF ADJACENT CABINETS VARIES, THE PLAN IS REPRESENTATIVE OF A
TYPICAL PUMP STATION. NOTES:
< 1. THIS ATTACHMENT IS NOT NECESSARY WHERE ANCHORS
2 2. EACH INDIVIDUAL ELECTRICAL CABINET REQUIRES ATTACHMENT PER DETAIL 1 AWE&'SWLLED ON THE BACKSIDE OF THE ELECTRICAL CABINET
3 (CONCRETE WALL BEHIND THE CABINET) OR DETAIL 4 (MASONRY WALL BEHIND 7
g THE CABINET) AND EITHER ATTACHMENTS PER DETAIL 2 (FRONT SIDE OF CABINET) 2. INSTALL ANCHORS ONLY IN GROUTED MASONRY CELLS.
S OR DETAIL 3. 3. CONNECT (GANG) ALL ELECTRICAL CABINETS TOGETHER AT
< ¢ LOCATIONS PER THE CABINET MANUFACTURER!
-}
s PLAN
Q
g SCALE: 7= 120" (A _ToP DETAIL
-1 SCALL
I
E CABINET FOUNDATION—_ |
2
5
3
5
S
g
H (A SECTION
2 \__/ SCAE T =10 UNISTRUT P1068
k| EQUAL
S —_—— _—
2 HILTI HUS-EZ (KH-EZ)
3 EXISTING CABINETX EXISTING CABINET—\\ [y ety
< UNISTRUT P1068 SIDE OF EXISTING—]
3 EQUAL HILTI HUS-EZ (KH-EZ) CABINET
& 3/8" DIA, 3-1/4" EMBEDMENT
3 EXISTING CABINET
g
g UNISTRUT P1068 #14 SELF DRILLING #14 SELF DRILLING —
= OREQUAL SCREW SCREW
&
s GABINET FOUNDATION GABINET FOUNDATION 2 MIN
< \ AN [;—’1 EXISTING CABINET —
g A B SN
H #14 SELF DRILLING. v/ CABINET FOUNDATION\
= CREW |4
E] >
HILT| HUS-EZ (KH-EZ) 5 EXISTING WALL
\ EXISTING WALL T ) ENT 38" DIA, 3-1/4 EMBEDMENT T
L= 3
NOTE: THIS ATTACHMENT IS NOT NECESSARY WHERE ANCHORS
s ARE INSTALLED ON THE BACKSIDE OF THE ELECTRICAL CABINET INTERIOR OPTION EXTERIOR OPTION NOTE
2 SIMILAR TO DETAIL 2. 12" CCLIP SHALL BE WITHIN 12 INCHES OF THE BASE OF
5 ELECTRICAL CABINET.
5 NOTES:
g 1. INTERIOR OPTION APPLICABLE WHERE SPACE IS AVAILABLE
o FOR ANCHOR INSTALLATION.
g 2. DETAILS ARE APPLICABLE TO BOTH THE FRONT AND THE BACK
3 TOP DETAIL BASE DETAIL OF THE CABINET (WHERE ACCESS IS AVAILABLE).
SCALE:3"= 10" SCALE:
2
5
8
2 -
g Do By Frogam o —— - - T P o
S Warning TO 02 - Seismic Anchoring Electrical Gear
3
i Stantec |~ |
2 Checked By [Const Supir ¥ tris bar does Electrical Cabinet Anchorage 2:‘6‘;
2 el ome esstpion vy not measure 1 Option 1
T Revklon Projoct Mor Ote notto scale ,
Survey | FROM FOREST TO FAUCET
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Implementation Plan

* PWB plans to install during annual PM

*Work is planned to start soon




e
What else could we have considered?

* Electrical conduits
* Pumps
* Motors

* Piping
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Questions?
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