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Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical
Commission) form the specialized system for worldwide standardization. National bodies that are
members of ISO or IEC participate in the development of International Standards through technical
committees established by the respective organization to deal with particular fields of technical
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part in the

work.
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Introduction

Parts 1, 3, 4 and 5 of the ISO/IEC 22237 series specify requirements and recommendations for the
design of data centres to meet a given Availability Class. Parts 2 and 6 of the ISO/IEC 22237 series
specify requirements and recommendations for the building construction and security systems for
data centres.

Determination of the risk and scale of seismic activity should be included as part of the overall risk
assessment approach found 1n ISO/IEC 222371 ISO/IEC TS 22237 2 requlres a geographlcal risk

e d dentify the
$ but does
not explicitly list earthquakes or seismic act1v1ty within that group of events (other tharn general

Taking these points into consideration, this document provides requirements.and’ recommgndations
for the type of risk assessment to be employed in the context of seismic activity and earthquakes in
relation to data centres. It also describes design concepts that can be employéd as mitigatign actions
within the construction, and other design elements, of data centres.

© ISO/IEC 2022 - All rights reserved v
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TECHNICAL SPECIFICATION
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Information technology — Data centre facilities and
infrastructures —

P
E

1

THis document specifies requirements and recommendations for the type of risk assessnj
eniployed concerning seismic activity and earthquakes in relation to datarcentres. In a
describes design concepts that can be employed as mitigation actions wjithin the construl

(=3

(0]

THere are no normative references in this document.

For the purposes of this document, the following terms and definitions apply.

IS

—| ISO Online browsing platform: available at https://www.iso.org/obp

—| IEC Electropedia: availableathttps://www.electropedia.org/

3.

avpilability
abjlity to be in a statesto'perform as required

.l Terms and definitions

art 30:
arthquake risk and impact analysis

Scope

her design elements of data centres.

Normative references

Terms, definitions and abbreviated terms

D and IEC maintain terminology databases for use in standardization at the following addr¢

.1

ent to be
ldition, it
ction and

sses:

rage and

[SDURCE: IEC 60050-192:2015, 192-01-23, modified — Note 1 to entry and Note 2 to entry deleted.]
3.1.2

computer'room space

arpa within the data centre (3.1.3) that accommodates the data processing, data sto
telecommunication equipment that provides the primary function of the data centre

[SOURCE: ISO/IEC 22237-1:2021, 3.1.6]

3.1.3

data centre
structure, or group of structures, dedicated to the centralized accommodation, interconnection and
operation of information technology and network telecommunications (NT) equipment providing data
storage, processing and transport services together with all the facilities and infrastructures for power
distribution and environmental control together with the necessary levels of resilience (3.1.8) and
security required to provide the desired service availability (3.1.1)

Note 1 to entry: A structure can consist of multiple buildings and/or spaces with specific functions to support the
primary function.

©
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Note 2 to entry: The boundaries of the structure or space considered the data centre which includes the
information and communication technology equipment (3.1.4) and supporting environmental controls can be
defined within a larger structure or building.

[SOURCE:

3.1.4
informat

ISO/IEC 30134-1:2016, 3.1.4]

ion and communication technology equipment

equipment providing data storage, processing and transport services

Note 1 to entry: This represents the “critical load” of the data centre (3.1.3).

3.1.5

peak ground acceleration

maximun

Note 1 to
recorded d

Note 2 to
horizontal
this is not

Note 3 to 4

3.1.6
probable

| ground acceleration occurring during earthquake shaking at a location

entry: Peak ground acceleration (PGA) is equal to the amplitude of the largest absdlute accelerat
n an accelerogram at a site during a particular earthquake.

and vertical components. Horizontal PGAs are generally larger than thosedrthe vertical direction,

hlways true, especially close to large earthquakes.

ntry: The design basis earthquake ground motion (DBEGM) is often’defined in terms of PGA.

maximum loss

on

entry: Earthquake shaking generally occurs in all directions. Therefore, PGA is often split ifpto

but

ratio (expfressed as a percentage) of the restoration cost (3.1.9),tothe re-procurement cost (3.1.7) taking

into accot
building g

3.1.7
re-procu
total cost

3.1.8

resilienc
capacity t
equipmen

3.1.9

restoratijon cost

cost requ

3.2 Abl

For the pyrposes of this document, the following abbreviated terms apply.

int the degree of earthquake risk, the stability of ground, the earthquake resistance of {
nd the earthquake resistance of the facilities

rement cost
required to reconstruct the assets damaged at the time of evaluation

aY
-

o withstand failure in one or.more of the information and communication technology (IC
t or data centre (3.1.3) infrastructures

red to recover the-damage caused by seismic activity (earthquake)

previatedterms

DBEGM

he

T)

nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn

FL
ICT
IT
LPI
NT
PGA

pa | 1 1 mo
T ST UaSTS Cat triua st gT OuTItr IO TIoTT

liquefaction index

information and communication technology
information technology

liquefaction potential index

network telecommunications

peak ground acceleration
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PL probability of liquefaction

PML probable maximum loss

PTFE polytetrafluoroethylene

SIS seismic intensity scale

SLA service level agreement

4| ISO/IEC 22237-1 Availability Classes

IS
of
av|

If {
or

Th

5.

Gr]
gr

Sh

with earthquakes:

A

Sp
an

.l Directrisk of seismic motion

D/IEC 22237-1 defines four classes of overall availability of the set of facilities and fixfras
the data centre, described as Classes 1 to 4, which are intended to provide ncreasing
hilability.

e desired Availability Class is supported by design solutions for:
power supply and distribution systems (ISO/IEC 22237-3),
environmental control systems (ISO/IEC 22237-4),
telecommunications cabling infrastructure (ISO/IEC TS 22237-5).

he data centre is to be located in a region of seismic activity, then mitigation actions are ne
ler to maintain the desired Availability Class (but not further define it).

rformance.

Overview of risk associated with seismic activity

.1 Short-period ground'motion

pund motion denotes the/positional change of an area of ground relative to objects or othe
pund nearby in boththorizontal and vertical directions.

ort-period (high frequency) ground motion can cause the structural damage generally 4

tructures
levels of

Cessary in

e intention of these actions is to provide the dataycentre of a desired Availability Class with aseismic

r areas of

ssociated

humber(of mitigation techniques can be employed, including rack isolators within compuiter room

hces and the application of base isolation techniques for the structure accommodating the
d infrastructures of the data centre.

» facilities

5.1.2 Long-period ground motion

Long-period (low frequency) ground motion is motion with a period typically between 1 and 5 seconds.
This type of ground motion can occur at significant distances from an earthquake epicentre.

Long-period ground motion can cause the structural damage generally associated with earthquakes.
Mitigation techniques should be employed to support the facilities of the data centre by using base
isolation techniques.

In addition, long-period ground motion and can have unexpected consequences which are not directly
constructional. For example, fuel storage tanks subject to long-period ground motion are at risk of fire

du

e to “sloshing” of the fuel contained within them.

© ISO/IEC 2022 - All rights reserved
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5.1.3 Ground liquefaction

Ground liquefaction resulting from ground motion results in a significant reduction in the load-bearing
capacity of the ground. This can result in the uneven settlement (or unequal settlement) of buildings
comprising the facilities of the data centre.

5.2 Indirectrisk initiated by seismic motion

5.2.1 Fire and toxic or damaging effluent

Even if a|data centre has employed mitigation measures and is unaffected structurally during jan
earthquake, the data centre can be affected by fire in the local areas. These fires can produce efflugnt
which is toxic or damaging to the equipment within the data centre.

5.2.2 Ekplosion

Even if a|data centre has employed mitigation measures and is unaffected structtrally during jan
earthquake, the data centre can be affected by explosions of other facilities in the local area.

5.2.3 Flooding

Even if a|data centre has employed mitigation measures and is umaffected structurally during jan
earthquake, the data centre can be affected by flooding from damaged water supplies or from surgedin
natural wjater sources.

—n

5.2.4 Utilities

5.2.4.1 |General

Even if a|data centre has employed mitigation<hieasures and is unaffected structurally during jan
earthquake, the data centre can be affected by failures of utility supply including electricity, gas, water
and sewefage.

5.2.4.2 |Electricity

For electifical power, data centre§ of Availability Class 2 and above feature design solutions to provide
an additignal supply to suppart the primary supply (see ISO/IEC 22237-3). Following an earthquake,
the primgry supply can be siibject to multiple outrages and ongoing restrictions. Where the additional
supply is fuel-based then‘the’continued supply of the fuel is critical.

5.2.4.3 |Gas

Following an earthquake, damage to gas supply piping infrastructure at or in the vicinity of the data
centres (typically installed underground and subject to ground instability as described in 6.3), and also
to the gaslsupply facilities, can result in disruption to supply.

In addition, even if damage has not occurred, if a seismograph installed at a supply facility detects a
certain level of earthquake motion, the supply can be automatically shut down.

In both cases, the supply will not be provided until safety has been confirmed. The length of disruption
can extend from days to weeks, depending on the scale of damage and repair actions found to be
necessary.

5.2.4.4 Water

Following an earthquake, damage to water supply piping infrastructure at or in the vicinity of the data
centres (typically installed underground and subject to ground instability as described in 6.3), and

4 © ISO/IEC 2022 - All rights reserved


https://iecnorm.com/api/?name=b7e3b154eb1f64696010c9a3491abbc1

ISO/IEC TS 22237-30:2022(E)

also to the supply facilities (for water intake, water purification and water distribution) can result in
disruption to supply.

In addition, even if damage has not occurred, the primary power supply to the facilities can be disrupted.
Where a data centre relies on the continual provision of water, the alternative provision of power to
supply facilities should be assessed.

The length of disruption can extend from days to weeks, depending on the scale of damage and repair
actions found to be necessary. Extreme situations have been known to extend this period to months.

5 T‘TS Sewerage
Following an earthquake, the impact of damage to sewerage piping infrastructure and faciliti¢s serving
the data centre should be considered to be similar to that of the water supply.

5.2.5 Access

Evien if a data centre has employed mitigation measures and is unaffested structurally ¢luring an
earthquake, the roads surrounding and leading to the data centre can be.damaged and even destroyed.

THis can restrict access for:

a)| emergency services to address events (e.g. fires) in the local area which can increase assdciated for
the operation of the data centre; and

b)[ the ongoing provision of consumables to the data centre.

5.2.6 Transport

Evien if a data centre has employed mitigation' measures and is unaffected structurally ¢luring an
earthquake, the road and rail infrastructure surrounding and to the data centre can be|damaged
and even destroyed. In addition, local regulations can restrict the type of vehicles allowed tp use that
infrastructure to emergency and authorized vehicles.

THis not only affects supply of consumables to the data centre but can restrict the availability of
pelrsonnel to operate the data centre.

Even if access to the data centre is unaffected, the earthquake can reduce the availability of agpropriate
vehicles e.g. a lack of fuel tankers can limit the provision of fuel for additional power supplies.

[¢%)

5.2.7 Security systems

Mg¢asures intended to prevent unauthorized access and intrusion across the Protection Class bpundaries
of the datacentre (see ISO/IEC TS 22237-6) can be damaged.

6 [ Seismic activity risk assessment

6.1 General

Determination of the risk and scale of seismic activity should be included as part of the overall risk
assessment approach that assesses the risks and events that potentially impact the data centre. Further
guidance in relation to the risk assessment approach can be found in ISO/IEC 22237-1.

Following the determination of the risk and scale of seismic activity, appropriate mitigation actions
should be employed.

Subclause 6.2 addresses ground motion.

Subclause 6.3 address ground stability (liquefaction).

© ISO/IEC 2022 - All rights reserved 5
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6.2 Ground motion

The basis of the risk assessment can be the various national and regional seismic hazard maps which
typically show the probability of an earthquake in a given geographic area, within a given time period,
and with ground motion intensity exceeding a given threshold.

The time periods and thresholds vary from country to country but are typically in the region of 30 to 50
years with PGA in the range of 0,3 g (3 m/s?) to 0,5 g (5 m/s2) respectively.

For a given earthquake, the PGA will differ for the locations affected depending on a number of
parametegs, the most gbvious of which is distance.-Table 1 shows the range of PGA values assaciated

with recognized seismic intensity scales (SIS).

Table 1 — PGA and SIS

PGA 0,25 to0 0,80 0,80to0 1,40 | 1,40t0 2,50 | 2,50 to 3,15 | 3,15 to 4,00 > 4,00
m/s?
Mercalli Vto VII Vto VIII Vito IX VIII to X IX16 X X to XII

SIS
]apanea]e 4 5 6 7
shindo SIS

5 lower 5 upper 6 lowet 6 upper
3,5t039 4,0to 4,4 4,5t049 5,0to 5,4 55t05,9 6,0 to 6,4 > 6,5

A SIS is agsociated with the probable type of damage. Table 2 indicates the type of damage associatled
with a given PGA value.

Table 2 — PGA and typieal damage

PGA Impact on buildings Impact on,outside spaces Impact on utilities
range
Normal buildings can receive |No landslides or cracks Primary power supply can fail for &
slight damage. oceur. short time.

0,25 to 0,80 | Earthquake-resistant build-
ings will survive, most likely
without damage.

Cracks are formed in walls of |Cracks can appear in soft Primary power supply can be inter
normal buildings. ground. Rockfalls and small |rupted.

slope failures take place.

Earthquake-resistant build- Safety devices can cut off the gas

0,80 to 1,40 ings suffer slight damage. supply.
Water pipes can be damaged and
supply interrupted.
Medium to large cracks are Cracks can appear in soft Primary power supply can be inter-
formed in walls. ground. Rockfalls and small |rupted.

1,40 to 2,500 - cchanrac o A nillare of slope failures take place. o ninac and watar maine ara
Crossbeams-and-pitlars-of Gas-pipes-and-watermainsare
earthquake-resistant build- damaged and supplies interrupted
ings can suffer cracks. in certain areas.

NOTE 1 The term "normal buildings" in this table refers to buildings without earthquake-resistant features.

NOTE 2 The PGA of 3,15 is the boundary commonly used to differentiate “damage” from “severe damage”.

6 © ISO/IEC 2022 - All rights reserved
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PGA Impact on buildings Impact on outside spaces Impact on utilities
range
Normal buildings receive Small to medium cracks ap- |Primary power supply can be inter-
heavy damage and can be pear in the ground. Larger |rupted.
destroyed. landslides take place. . .
Gas pipes and water mains are dam-
Earthquake-resistant build- aged and there can be widespread
250 t03.15 ings can suffer large cracks in interruption of supply.
’ '~ |walls and will be moderately
damaged.
In some buildings, wall tiles
and windowpanes are dam-
aged and fall.
Walls collapse or are severely |Cracks can appear in the Primary power supply is ifjterrupt-
damaged. Normal buildings  |ground, and landslides take |ed.

315 to 4,00 |collapse. place. Gas pipes-and water mainsjare dam-
Earthquake-resistant build- aged and there can be wid¢spread
ings suffer severe damage. interruption of supply.

Most or all buildings suffer The ground is considerably (| Electrical, gas and water sfipplies
severe damage. distorted by large cracks are interrupted.
> 400 and fissures, and slope

failures and landslides take
place, which can ¢hange
topographic features.

NOTE 1 The term "normal buildings" in this table refers to buildings without earthquake-resistant features.

NQTE 2 The PGA of 3,15 is the boundary commonly used tq differentiate “damage” from “severe damage”.

6.8 Ground stability

Sojl liquefaction following seismic activity represents risk to buildings and other structure ag shown in
the schematic of Figure 1. On stable soil, grains are held together by friction with water filling any gaps
(sge Figure 1a). Shaking increases-the gaps between grains, such that soil loses structure anf behaves

like a liquid, i.e. buildings sink assoil stability reduces (see Figure 1b).

© ISO/IEC 2022 - All rights reserved
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a) Stable soil b) Liquefied sail
Key
1 soil
2 bedrogk
Figure 1 — The effect of soil liquefaction
Where there is an identified risk of seismic activity, a risk analysis addressing ground stability shouyld
be underfaken which includes the calculation of the liguiefaction potential index (LPI). LPI is the
integratidqn of the values obtained by integrating the liquefaction index (FL) for each stratum in the
ground af a certain point, so the value is larger than 1, and the more layers are liquefied, the larger the
value. Tahjle 3 indicates the outcome of such analysis.
NOTE The possibility of liquefaction is defined”in Reference [11], subclause 2.1.1. It differs from the
“probability of liquefaction (PL),” which can also befound in literature.
Table 3 — LPI value and risk of liquefaction
LPI value Risk of liquefaction Measures to be taken
LPI Very low Detailed surveys on liquefaction are not necessary in general
0<LAI<5 Low Detailed surveys are necessary Wher} particularly important
structures are designed.
5 <Lpl<15 High Detailed surveys on important structures are necessary. Meag-
ures against liquefaction are recommended.
15 <P Extremely high Detailed surveys on llqu.efactlon anq measures against liquefag-
tion are required.
6.4 Evaluattonmby probabie maximum toss (PML)

6.4.1 General

While information regarding PGA and LPI provides a technical basis for seismic activity risk assessment,
a more commercially-based source of information is PML. The larger the PML value, the higher the
earthquake risks of the building is estimated to be. In some respects it maps to the PGA of Table 2 (see

Table 4).

© ISO/IEC 2022 - All rights reserved
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Table 4 — Example of evaluation criteria of PML

PML (%) 2 Risklevel 2 Predicted damage 2 Indicative PGA
0to 10 Extremely low Slight damage of structures 0,25t0 0,80
10 to 20 Low Partial damage of structures 0,80 to 1,40
20 to 30 Medium High possibility of intermediate damage 1,40 to 3,15
30 to 60 High High possibility of large damage 3,15 to 4,00
More than 60 Extremely high High possibility of collapse > 4,00
a _ This information is taken from [DCC Facility Standard Version 2.2.[11]

PN

6.4
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6.4
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Future PML evaluations can change due to new knowledge and methods.

7

7.

7.

Th
co

4.2 Advantages and disadvantages

[L. evaluation can influence the amount of reinsurance ceded on a risk.

.2.1 Advantages

e PML evaluation should consider the predicted ground motion and_ grodnd stability toge
e earthquake resistance of the buildings, the facilities and infrastructures of the data centr

e PML evaluation provides a result shown using numerical valués, which makes it straightf
derstand for non-experts.

[L. evaluation is the global standard for evaluation of earthquake risks in the domains of
d real-estate, and comparison with other countries is simple.

.2.2 Disadvantages

[L evaluation should be undertaken by expefienced third-party organizations. Several PML e

tthods and the organization undertakingthe evaluation.

TE Evaluation method PML3 takes-building collapse into account and is appropriate for earthd

Seismic activity risk mitigation
I Directrisk-of'seismic motion

.1 Genéral

e sizezand complexity of data centres can vary enormously. The largest and most con
prise many spaces and structures associated with the facilities and infrastructures nec

ther with

a¥

brward to

nsurance

valuation

bthods exist and they have not been unifiéd. The results can differ substantially depending on the

uake risk.

plex will
essary to

myg

hintain the function of the computer room space and the connections between the compiiter room

space and the access networks.

The criticality of each of the spaces to the function of the computer room space should be assessed and
structural mitigation appropriate to the level of seismic risk should be employed. However, all spaces
should be considered in terms of personnel safety during the earthquake and the ability for those
spaces to support operation after the earthquake.

Structural mitigation is applied to complete or parts of buildings by mounting the building or relevant
part on an isolation base (see 7.1.2) or, in the specific case of cabinets, frames or racks of computer
room space, by mounting them on rack isolators (see 7.1.3.1).

It is highlighted that both building or local mitigation techniques should consider long-period ground
motion which has been shown to be a risk for all structural mitigation solutions.
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7.1.2  Structural mitigation using isolation base techniques

7.1.2.1 General

Figure 2 shows a structure supported on an isolation base using a combination of damper (see 7.1.2.2)
and isolation techniques (see 7.1.2.3).

1
— — [——
3 3 4
2 2 2

I I I
Key
1 data cpntre structure
2 isolatgr
3  damper
4  seism|c isolation layer

Figure 2 — Structure with an isolation base

The pathvays providing connectionbetween the spaces of the data centres (including power, gps,
fuel, watdr, sewerage, environméntal control and telecommunications) should be designed to survive
the predifted seismic risk. This.can include extra lengths of cables, piping, etc. with an appropriate
flexibility] to survive the predicted differential ground motion between the spaces.

7.1.2.2 [Passive damper technologies

Figure 3, Figure 4and Figure 5 show examples of passive dampers.
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@ ’ Figure 4 — Lead damper
O
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v
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o
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Figure 5 — Steel damper (1/(1/
<2
7.1.2.3 |Base isolation technologies Q/C)
N\
Figure 6, Figure 7 and Figure 8 show examples of base isolation. %O\
N\

N

Figure 7 — Laminated rubber isolator with lead plug
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D4ta centre spaces accommodating information technébgy (IT) equipment critical to th
Equipment mounted in cabinets, racks and fr@%s can potentially fall over during an eg

Capinets, racks and frames can be instal]&&iirectly on the floor slab, on floor panels or on

fldor. $
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y: O_)Q .
Polytetrafluoroethylene (PTFE) /\/
$e
Figure 8 — Sliding bearing q/q/
<2
|.3 Localized mitigation Q/C)
\
|.3.1 Rackisolation %O

bvided by the data centre can have base isolation stfuctures or more localized mitigation.

ereby damaging the equipment and connecrsi\@ to it.

installed on the floor slab withi.m\%n isolated base structure, the following mitigation

e service

rthquake

an access

If should be
applied: \O
—| fixing to the floor slab @ anchor bolts, etc.;
—| fixing to a steel bage (whlch is fixed on a floor slab using anchor bolts) using bolts;
—| fixingtoa rac&)@; ator plate (see Figure 9).
When subject«t0-long-period ground motion, the cabinets, frames or racks can fall over when the
isqlation r se reaches the end of its movable range. This can also apply to isolation base sfructures.
THis nee be considered in any design solution implemented and effective fixing is necesspry.

N
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NOTE This figure shows an ISO-Base™ seismic isolation platform from WorkSafe Technologies?).

SOURCE [WorkSafe Technologlies, reproduced with the permission ol the authiors.
Figure 9 — Rack isolator

If installed on a floor panel, the floor panels should be fixed using bolts, fixing clips or fixing claws.

Mitigatiom actions for the access floor include the use of seismic columns or stringers (with seisrhic
columns Being preferred to maximize underfloor space).

If installed on an access floor, the following mitigation should be applied:

— fixing using bolts on anti-seismic reinforcement such as angles installed in the access floor (withqut
obstrjucting any airflow required for the environmental contro}system);

— fixing to a floor panel (which is fixed on a supporting column using bolts) of an access floor wjth
anti-4eismic reinforcement, such as bolted stringers.

Independpnt of the approach taken, the clearance surrounding the cabinets, frames and racks should
take into pccount the predicted range of movement.

7.1.3.2 [Pathways, pathway systems and cabling

The pathjvays providing a connection to the cabinets, frames and racks and other equipment and
closures ghould be designed to survive the predicted seismic risk. This can include pathway systems
incorpordting extra lengths of cables with-an appropriate flexibility to survive the predicted differentfial
ground mlotion.

Power didtribution and telecommunications cables should be located or design to be protected against
damage from falling equipment.

7.1.4 Rpofs and ceiling’supports

7.1.4.1 (Suspended equipment of mass 16 kg to 100 kg

When hgitmg equipment is suspension-supported from an upper slab or steel-frame using steel balrs,
diagonal gseiSmic anti-vibration bars (two steel bars) should be installed on each vertical plane forrj:ed
by the two steel bars for suspension (see Figure 10).

NOTE Equipment suspended using four suspension bars will be fitted with eight seismic anti-vibration bars.

1) [SO-Base™ is the trademark of a product supplied by WorkSafe Technologies. This information is given for the
convenience of users of this document and does not constitute an endorsement by ISO or IEC of the product named.
Equivalent products may be used if they can be shown to lead to the same results.
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: 1

Kely
aseismic anti-vibration bars
suspension bar(s)
suspension length

Figure 10 — Equipment suspended from roof/ceiling slab

Ste¢el rods should be used where the suspensionlength (L;+L,) < 1,5 m (with L, < 0,2 m).

Steel bars should be used where the suspension length (L;+L,) > 1,5 m (with L, < 0,2 m).

7.1.4.2 Suspended ducts and cable management systems of mass 16 kg to 100 kg

Where environmental control'ducting or cable management systems are suspended from an t
or|steel-frame using pairs-efisteel bars (full thread bolts), seismic anti-vibration bars (six
in [total) shall be installed‘in the direction of the axis of the duct or cable management syste
direction perpendiculdx to it (see Figure 11).

a) Side face of equipment b) Front'face of the equipment

ipper slab
steel bars
m and the
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Figure

7.1.4.3
Seismic 1

—  conng
wireq
— fixlig
thati

Uplift pre
equipmern

W | 3

a) Side view b) Cross-section view

hic anti-vibration bars
hsion bar(s)
hsion length

11 — Example of duct or cable management systems suspended from roof/ceiling slal

=)

Lighting systems in suspended ceilings
easures of lighting equipment for-stispended ceiling systems should:

ect lighting equipment to a suspension member of the ceiling using two or more anti-drjop
; or
hting equipment on a Tbar using a fitting, and fix it using a dedicated uplift prevention fitting
5 inserted into a lug ef the T-bar (see Figure 12).

vention fittings-should be mounted at intervals of 600 mm or less along the edge of lighting
t.

16
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