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Willamette Water Supply Program

Image from the Regional Water Providers ConsortiumModified River Intake

New Water Treatment Plant

15 MG Storage Tanks

олҌ aƛƭŜǎ ƻŦ ссέ ϧ пуέ 
Welded Steel Pipelines

LǘΩǎ ƛƳǇƻǊǘŀƴǘ ǘƻ ǘƘƛƴƪ ŀōƻǳǘ 
ǘƘƛǎ ŀǎ ŀ άǎȅǎǘŜƳέ ǿƘŜƴ 
considering seismic resilience

aƻǊŜ ǘƘŀƴ молΣллл [C   
ό нр ƳƛƭŜǎύ ƻŦ ссπƛƴŎƘ 
ŀƴŘ пуπƛƴŎƘ ǿŀǘŜǊƭƛƴŜ 
ƛƴǎǘŀƭƭŜŘ ǘƻ ŘŀǘŜ

For seismic certification 
ƛǘΩǎ ŀōƻǳǘ ǘƘŜ ŦŀŎƛƭƛǘƛŜǎ



Structural & Nonstructural Components are Important

4

WTP Isometric

{ƛƴŎŜ ƛǘ ƛǎ ŀ άǎȅǎǘŜƳέ, both structural elements and non-structural 
components must operate as intended to meet the establish seismic 
level of service goals and performance objectives



What Are Nonstructural Components

Nonstructural elements can be divided into three broad categories 
according to their service and function, namely: 
1. Architectural elements, such as infill and partition walls, curtain walls, 

ceiling systems, and architectural ornamentations; 
2. Mechanical, electrical, and plumbing elements for example pumps, 

chillers, fans, air-handling units, motor control centers, electrical cabinets, 
distribution panels, transformers, and piping; 

3. Furniture, fixtures and equipment, and contents such as shelving and 
bookcases, industrial storage racks, medical records, computer and 
desktop equipment, wall- and ceiling-mounted TVs and monitors, 
industrial chemicals and hazardous substances, historical and cultural 
objects [FEMA E-74 in Zito et al., 2022].

р

Focus of this presentation



How Nonstructural Components are Damaged
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άbƻƴǎǘǊǳŎǘǳǊŀƭ ŜƭŜƳŜƴǘ 
damage may result in 
human losses and 
casualties, costly property 
damage to buildings and 
their contents, and 
ŦǳƴŎǘƛƻƴƛƴƎ ŘƛǎǊǳǇǘƛƻƴǎΦέ 
(Zito et al, 2022)

1. LƴŜǊǘƛŀƭ ŦƻǊŎŜǎ άƻǊ ǎƘŀƪƛƴƎ 

effects cause sliding, 

ǊƻŎƪƛƴƎΣ ƻǊ ƻǾŜǊǘǳǊƴƛƴƎέ

(Source: FEMA E-74)

2. .ǳƛƭŘƛƴƎ ŘŜŦƻǊƳŀǘƛƻƴǎ άŘŀƳŀƎŜ 

ƛƴǘŜǊŎƻƴƴŜŎǘŜŘ ƴƻƴǎǘǊǳŎǘǳǊŀƭ ŎƻƳǇƻƴŜƴǘǎέ

оΦ.ǳƛƭŘƛƴƎ ǎŜǇŀǊŀǘƛƻƴ άƻǊ ǇƻǳƴŘƛƴƎ ōŜǘǿŜŜƴ 

ǎŜǇŀǊŀǘŜ ǎǘǊǳŎǘǳǊŜǎ ŘŀƳŀƎŜ ƴƻƴǎǘǊǳŎǘǳǊŀƭ 

ŎƻƳǇƻƴŜƴǘǎ ŎǊƻǎǎƛƴƎ ōŜǘǿŜŜƴ ǘƘŜƳέ


