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LACK OF BRACING & ANCHORAGE 

Historical Performance 



CONDUIT 

Historical Performance 



Historical Performance 

CONTROL EQUIPMENT 



Historical Performance 

UTILITIES INTO BUILDING 



Historical Performance 

DUCTS 



Historical Performance 

FIRE SPRINKLER 



Historical Performance 

PIPING 



Historical Performance 

PARTITION WALLS 



Historical Performance 

SUSPENDED CEILING SYSTEMS 
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STAIRS 



Pacific Northwest Hazard 



Pacific Northwest Hazard 



Expected Performance 

What performance does the 

building code provide? Q 



 

How does the code differentiate 
between different levels of 
performance? 
 

Q 
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Weight considerations 

for nonstructural 

components 
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How does the code define demands for 
nonstructural components? 
 



Expected Performance 

Ip = 1.5 Ip = 1.25 

Ip = 1.0 



Building Code Requirements 



Building Code Requirements 



SUSPENDED CEILINGS 



SUSPENDED CEILINGS 

Architectural Components 

2” oversize ring around sprinkler head 



HVAC EQUIPMENT 

Mechanical Components 



Plumbing Components 

FIRE SPRINKLERS 



NON FIRE SPRINKLERS 

Piping Components 

<1” nominal diameter 



COMMUNICATION EQUIPMENT 

OTHER COMPONENTS 



HAZARDOUS MATERIALS 





FURNISHING ANCHORAGE 



Specifying Nonstructural Requirements 

When the does the Code require 

certification of equipment? Q 

When equipment is required to 

remain operable after design level 

earthquake 

Components with hazardous 

substances shall be certified 

as maintaining containment 

A 



Specifying Nonstructural Requirements 

What does certification entail? Q 

Testing 



Specifying Nonstructural Requirements 

What does certification entail? Q 

Testing 

Experience Data 

Inherently Rugged + Analysis 



HOW DO I ADDRESS BRACING ??? 

Design Options for Nonstructural Bracing 

 Prescriptive Method 

o Pre-engineered designs for nonstructural 

bracing w/o consideration of local 

conditions. 

o Design Professional often does not visit 

project site. 

o May not include provisions for pipe thrust 

restraint or thermal expansion 



HOW DO I ADDRESS BRACING ??? 

Design Options for Nonstructural Bracing 

 Prescriptive Method 

o Provides generic bracing details and connection 

details to structure (may not be constructible) 

o Method often neglects existing conditions (i.e. 

conflicts) 

o Some limitations to MEP configurations and 

materials of construction 

o Difficult to use with congested systems/spaces. 



 



 



HOW DO I ADDRESS BRACING ??? 

Design Options for Nonstructural Bracing 

 Custom Engineered Designs 

o More cost-effective than Prescriptive Method 

o Custom designs include seismic brace locations, 

bracing details, and connection details to 

structure 

o Designed to local design criteria 



HOW DO I ADDRESS BRACING ??? 

Design Options for Nonstructural Bracing 

 Custom Engineered Designs 

o Custom designs can include provisions for thrust 

restraint and thermal expansion 

o No limitations to MEP configurations or materials 

of construction 

o Eliminate installation conflicts with other systems 



HOW DO I ADDRESS BRACING ??? 

Design Options for Nonstructural Bracing 

 Custom Engineered Designs 

o Address structural support design & alterations 

(pads/support structures/etc.) 

o Use for both New and Existing 

o Only use Custom for Existing 
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