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Seismic damage to/from a fire sprinkler system without seismic sway bracing
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No clearance

Seismic damage to a piping system
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Tip over

Seismic damage to not anchored equipment 
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Glissement

Seismic damage to not anchored equipment 
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The world and what to protect against fires are changing

A changing world

New technologies

Care facilities High rise buildings

Worldwide

(installations)
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“Extension” of the use of fire sprinkler standards but different seismic standards contexts

Fire protection systems and seismic protection

Fire Protection

Fire Sprinkler Standards

(from USA)

NFPA 13

FM Global

Seismic protection

Seismic standard

AS 1170.4
Performance based

Operability of strategic infrastructures

Immediately after and earthquake

Operability of life-safety systems

(fire protection systems)

Seismic protection of life-safety systems

(seismic protection of sprinkler systems)

1

2
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The system realization process

Advanced approach

Protection

FIRE PROTECTION

SEISMIC AREAS

Multiple players
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Motion and rupture, worsened by height of installation

Piping systems seismic challenges

Potential problems: Lateral and Longitudinal sway

AxG

Ax1

Ax2

Ax3

Seismic forceSystem seismic response

Transversal

(lateral)

longitudinal

4 ways

vertical

Seismic protection

Layout and sizing of 

seismic protection systems 
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Smart seismic structural design and seismic system design choices reduce the seismic risk

Integrated seismic design

seismic joint

Structural Design

To eliminate or reduce the 
configuration-related 
problems/weaknesses
- Regularization
- Introduction of seismic joints

seismic 

joint

- Reduce the number of joint crossings
(1→ 2, 3 or 4)

- Cross at lower/est level
(1 and 2 → 3 or 4)

To eliminate or reduce the 
configuration-related 
problems/weaknesses

Systems Design

1 2

3 4
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Many players

Layout

Protection systems (type/location)

Sizing

Design

Installation

System components

Protection devices (correct installation)

Verification

Plurality of players with different languages and different approaches

Requirements

Interface support and

common reference tools

could play an important role

Inspectors

Installers

Architects

Engineers

 - Structural

 - Mechanical

Customer 
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The 4 aspects of an effective seismic protection
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SWAY BRACING
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FLEXIBILITY
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CLEARANCE
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EQUIPMENT ANCHORING
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The 4 pillars of a sound seismic protection
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The 4 pillars of a sound seismic protection
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The 4 pillars of a sound seismic protection
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The 4 pillars of a sound seismic protection
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The 4 pillars of a sound seismic protection
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1. Agreed upon requirements – 2. Load path calculation –

3. Use products tested for seismic protection application – 4. Independent verification of the installation

The 4 pillars of a sound seismic protection
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Seismic protection for fire sprinkler: an example

Manifolded Risers
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Seismic protection for fire sprinkler: an example

Manifolded Risers

Start from «Sway 

bracing» section1
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Seismic protection for fire sprinkler: an example

Manifolded Risers

Start from «Sway 

bracing» section1
Continue with the 

“Flexibility” section2
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Seismic protection for fire sprinkler: an example

Manifolded Risers

Start from sway 

bracing section1
Continue with the 

flexibility section2
Then, look at the 

clearance section3
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How to explain to a non-expert?  How do the multiple players get on the same page?

Seismic protection for fire sprinkler: an example

Manifolded Risers

Start from sway 

bracing section1
Continue with the 

flexibility section2
Then, look at the 

clearance section3
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Illustrations is the answer

Seismic protection for fire sprinkler: an example

Manifolded Risers
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A picture is worth 1000 words

“Translation” into a visual language 
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Color coding

Measurements that drive 

requirements for seismic 

protection components

Color codes

that identify:

➢ The seismic 

protection 

components

➢ Proper 

area of 

installation
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Easy to Navigate

Logically ordered

Easy “click” 
navigation

https://nventco-my.sharepoint.com/personal/e1176464_nventco_com/Documents/001_Global%20Seismic%20BD/CADDY%20Seismic%20Handbooks/001_02_FM%20%5b2017%5d/Part1_Installation_FM%202017_English%20.pdf
https://nventco-my.sharepoint.com/personal/e1176464_nventco_com/Documents/001_Global%20Seismic%20BD/CADDY%20Seismic%20Handbooks/0_%20Presentations/Back%20up%20docs/Hdbk-20230220_130718-Meeting%20Recording.mp4
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The prescription location is visibly made simple

Layout of seismic protection components

FM Global 2-8 NFPA 13
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Illustrations for the layout & illustrations for the installation

Drawings focusing on layout Drawings focusing on installation
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Not detailed in standards

Jobsite complex situations
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Complex applications
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Compliant solutions made simple

Complex applications

Rigid or 

flexible 

couplings

(Elevation view)
Run length

Offset lengthObstacle

Precodified solutions

based on FM 2-8 requirements
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Compliant solutions made simple

Complex applications

Rigid or 

flexible 

couplings

(Elevation view)
Run length

Offset lengthObstacle

Precodified solutions

based on NFPA 13 requirements
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For recognized standards around the world

Handbooks for different standards

For projects insured by FM Global 
For projects per EN 12845

For projects per NFPA 13
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3 books per standard / multiple standard per content

3-Contents per standard

nVent CADDY Seismic
Installation Handbooks

nVent CADDY Seismic
Inspection Handbooks

nVent CADDY Seismic
Design Handbooks

The focus is on the

layout and installation 

of the seismic protection

1 The focus is on the load path 

calculation and the sizing of 

the seismic protection

2 The focus is on the

verification and the quality 

of the seismic protection

3
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Clearance, sway bracing, restraints

Installation instructions



41 Presentation to CMEICI

For sway bracing and for restraining

Products and assemblies
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Water source, pump room, risers, mains, drops, branch lines, in-rack

Requirements per major portions of the sprinkler system
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Obstacles, changes of direction, seismic expansion joints, floor & wall penetration, slopped ceilings… 

“Turn-key” compliant solutions to complex applications
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Layout – zone of influence – design seismic force calculation – assembly products selection

Sway bracing design

1

2

3

4

1

2

3

4
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Flow chart, example

Verification: do the branch lines require sway bracing?

1

2

3

4

1

2

3

4
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Four-way, lateral (transverse), longitudinal sway braces, and restraints

Visualization
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Flow charts, collection charts, proprietary pyramid to evaluate compliance and quality  

Verification
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Final considerations

Layout

Protection systems (type/location)

Sizing

Design

Installation

System components

Protection devices (correct installation)

Verification

          Different languages - different approaches

Requirements

Interface support and

common reference tools

Inspectors

Installers

Architects

Engineers

 - Structural

 - Mechanical

Customer 
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Worldwide

(installations)

culture of Integrated / Contextualized Protection

Handbook: a facilitator for the dissemination of a

Facilitator of integrated and contextualized fire and seismic protection

Final considerations

Requests for Handbooks can be submitted at https://go.nvent.com/Seismic-Handbook-FM2017.html

https://go.nvent.com/Seismic-Handbook-FM2017.html
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The authors all have a personal history with the consequences of earthquakes 

Thank you for your attention

Requests for Handbooks can be submitted at 

https://go.nvent.com/Seismic-Handbook-FM2017.html

https://go.nvent.com/Seismic-Handbook-FM2017.html
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