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Chapter 5— Raised Access Flooring and Suspended Ceiling

* Raised flooring $¢0005e380000 &§$6R8:qps(standards)
* Raised floor $¢ 000580E2005 0pd:nd:qodqps(general rules)
* Suspended ceiling 006s0C 320)4{gjq0pd 3a6[3pEraaqEiqps(reasons)
Raised floor $&¢jsjoopdn

(o) Die formed welded steel construction §§

(9) Die formed welded steel shell with cementitious core o3gda0p5i

Die formed welded steel 2005 3203€:3 omgjedoopd(hollow on the inside) sadjrzaem: [§62000

Die formed welded steel tile soqjgeaoniqpso? 'perforated tiles' s3(gd q§Coopdn  Raised floor
6200RE §oopd ervesagps(cold air)oopd ddzaedlodgpiad [gode] 2eed) Gepadesnt oXkaged

20201

Die formed welded steel 20E:000503€ 226600[g¢ [gpdco:(cementitious core)oopdi ad2%
326600g: copdao:e[s(cement or concrete construction or filling inside the tile itself.) ¢o
36)3Co§60q5320305 [gBaopdi ej§CaSeomaelo saccoxgiyqpoopd 3ahod 848Eqpdoodi
(to give the tile more stiffness so that the tile can hold more weight and it is more heavy which could
help for seismic impact reduction.)

§)-O Raised floor
632005038 eed[goozaopd ddsacuE:(older style) floor qpod V0D saadgiesedgdaopd
(»)  Galvanized floors (be aware of zinc whiskers)
(®) Wood filled floors
qpeeoonsge saededaaagn(top finish)aopd High Pressure Laminate (HPL) [g®oopSi HPL
07 6aleBep§oocdi High pressure laminate &l 3509607005 [§620201

Traditional raised floor tile qp:od data centre qp:ogE eogqEoRdi Vinyl saap(gé
239000080005 LCVODECS (plastic finishing) GauE:002:0057393 elgd20R0i
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:20g0cd 3odq] meoCmndjpqjpa$C(Various grades available depending on application)
20001 Gepuoatan aE(Zinc)od saadgiecy§oopdi ag(Zinc)od saad(gioon:ag€ sasapuSqpzaopdi

There are still some older tiles existing which are galvanized and can be harmful because they can be
(contaminated with zinc whisker) gpsoopd saceonicaboopd =agé(fine metal parts) gps

[g6e0mae[opE data centre 20pE:33 (flow in the data centre) o€eepaogn:§€aopdi and might end up

on electrical circuit gp:eacdopE §as$Eoopdn System gp:adapt §esSEaopdi

§). J Raised floor $Go0c5edEa0p) §§dp§:qpe(standards -Metric)
European Standard (BS/EN 12825)
Raised floor gpsaopd (capable of withstanding) uniform load 1,220 kg/m2 o3wopcd load 454 kg ol

30h0d $88epdfqepdn Area 6.5 cm2 opC  maximum deflection 20pd 2.5 mm cocdd wgpicoq)

Fag2a0: PR0560Rs(gE:0000N

UK-PSA MOB PF2 standard (Property Services Agency)
Light : 1.5kN over 25mm? (PL), not more than 6. kN/m? (UDL)
Medium : 10kN over 25mm? (PL), not more than 8.0 kN/m? (UDL)
Heavy : 4.5kN over 25mm? (PL), not more than 12 kN/m? (UDL)
Extra Heavy : 4.5kN over 25mm? (PL), not more than 12 kN/m? (UDL)

e (sustain) total load 11kN o3&8&qepdn applied equally on four point qpedlog =apBsag)
20056ePoda0p) (each point

25mm?2 on a 200 x 200mm square area)
US-CISCA (Ceiling and Interior Systems Constructors Association)
NFPA 251, Fire resistantfor at least 1 Hour
IEC-61000-4-2, Anti-static properties
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Raised floor qps3a0g0 §E¢onom 6§§dpgss(international standard) gpagogoopdn UK-PSA

MOB standard o3000 3agp2eds 32004go30005 [038:e:{gpsgps(floor tiles)zaogod light ¢ extra heavy
2D coosdgecoso:(four types) Fgrsoozoodi

Heavy $& extra heavy so§js3200:03320305 load factor opp3[ojoopbi Extra heavy tile 00pd
sustain a load of 11 kilo Newton over four points o3 $8&ep5§qepSn point 029205 25 mm square

[§62025n Four points 320305 e§uxnoogd (area) 20 x 20 cm [gdoopdi

§)-9 Raised floor §&o005edCa0pd 6§§6pR%:qpx(standards - Imperial)
e European Standard BS/EN 12825

Raised floor qpsoopd 0odeu00d0pSesepape 26 qSedIE( Jsjo) $8Eqpd8qepdn (capable

of withstanding a uniform load of 250 Ibift2) o3ewr0d load 1000 Ib on any 1.0 in2, with a maximum

deflection of 0.1 in. Gog:pR05¢2005 (0.0) CHHECNS wdso)

UK-PSA MOB PF2 standard (Property Services Agency)

(o») Light : 340 Ibs (PL), not more than 140 psf (UDL)

®) Medium : 675 Ibs (PL), not more than 167 psf (UDL)

(0)  Heavy : 1,012 Ibs (PL), not more than 251 psf (UDL) $¢

(0d) Extra Heavy : 1,012 Ibs (PL), not more than 251 psf (UDL) o3[gdoopS

¢ Also sustain a total load of 2473 Ibs applied equally on four points, each point being 1 square inch

on a 7.8 inch x 7.8 inch square area

US-CISCA (Ceiling and Interior Systems Constructors Association)

o NFPA 251, Fire resistant for at least' Hour

» [EC-61000-4-2, Anti-static properties
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§)-G Uniformally Distributed Load (UDL)

UDL s820p5¢0 panel oodoadedogé sopBsag) aneepadesaopd seeco:gs (g6o0p0i(Applied
over the entire area of the panel/tileli efgecon0dedloopd ufeomogps Lgobigp: 0oEoosoobeasl

[§0e0l 2005 (typically imposed by stationary furniture and equipment without legs. )

— Rating qp:od kilo Newton' s per square meter (kN/m2) or Lbs/sq ft [§¢ eoS[gecp§ooodi

Uniform Distributed Load (UDL) es305egqiods0[g€ p8ponaopd ogobeqp: 0o€aon:aopd sadl

[g6edT 2005

This is basically a load with a flat base which is the easiest load for a floor tile to handle as

the load is spread evenly over the entire tile surface area. tile cod9cdsell qodso[gEed ot Bgien

2005605652001

Kilograms [§¢ eeb[genodoopdi 100kg 20p5 1 kN $& p3qjoopdi

6220056[g40252[gER8p2000pd 0gpdigp:o? data centre 03¢ coglgtas Swodsoopdi
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This load is hardly found in data centres as most of the equipment is standing on casters

(rolling wheels) or feet. 19" racks are more or less a frame instead of a full flat base. (oe)cocﬁe rack

2005 frame saopEscopboonizamelopé

9§ Loading Factors
Concentrated Load/Point Load (PL)
e[geaon05dloogd ogbigpsel speru§§oocdeepadgt: dqoopdesep(applied on a small area
) 20p5 Concentrated Load/Point Load (PL) [g&aop5n
— Typically imposed by stationary furniture and equipment with legs.

Concentrated point load is applied to the surface of the panel resulting in panel deflection and

possible permanent set.

Concentrated load o3wopcd point load a32000¢n tile &l esepogE (Point G5epood9ORE)
20056P0d6s 2000 226LsgS Vewrod das(a point is pressing on the tile in one area) [gdoopdi A
point is defined as 25 mm square 02®LG5e(25 MM) 0ASCODESEPOEPD point G5EPOdEH3GD

200560520051 tile 02096 3:500:80:656p 2005 35000
(The weakest area of the tile is in the dead centre of the tile) tile ¢l sc;c?o:qp:ogﬁ reinforced

006000200001 Tile qpsel 8325050t G5epo0pd F2000des6p [gBaopdN
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§).6 Loading Factors (RL)

Data centre 52038 rack gpzaopd Bi006000:0005 803036000 HooarSaopd3aeplgdaod
[038:{gCedl opt op§sdieg, ccpdioopd

(Typically imposed by equipment on wheels moving across the raised access floor surface.)

6o eoelopgl

— Defined by the number of passes, size and hardness of the wheel and the combined weight of

the wheeled device and its contents on each wheel.

BegE cPoejeg, 2005 rack qpiclompC raised floor o 3 ABS0dq|0Bseoa0p5N oofep: Load gpscod

— (Rolling loads) are more damaging on the raised floor panel than any other type of load.

Rolling load &300p5¢n oBcodoneeo: (small wheel) [g¢ c30q) 6g,aqp:e0000 S26C0:S
[g©20p5n (rolling) raised floor aedlopE Rolling Load clopp¢ scratches qp: [gdedleoaopd jaise floor

:edopt BigC cBoq) eg,aqpreomalopt wave effect [gdedoogdi negatively affecting the tile.

Raised floor tile gp: oged8coqs 088050303 cogypisC tile o &:3pO om0az0d

002200001 3509188052005 320p8[039E8EGEG 0005 20976200
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Raised floor (Metric)

| Building floor load gp: 03052005354l raised floor saceosg§(weight)od copdogodes c83a600051

(o») Medium Grade : approx. 13kg/panel - 35kg/m2
(®) Heavy Grade : approx. 15kg/panel - 40kg/m2
(o)  Extra Grade : approx. 8kg/panel 50kg/m2

(o0)  Airflow Panel : approx. 7.5kg/panel 25kg/m2

ICT equipment $& computer rack o361 saccozg§omean tile ¢l 36§03 copdedlE: qepd
Raised floor structure $& floor tile cAloaE 2005652005 3a6CL:EqPE00 0BRSS vopdel(The

weight load is different per manufacturer.) tile gpseil 8acc0:§$ o3[grsoodi

99 Raised Floor (Imperial)

* Don' t forget to add the weight of the raised floor to the building floor load

(») Medium Grade :  approx. 29 Ib/panel — 7 psf

®) Heavy Grade :  approx. 33 Ib/panel — 8 psf

(o) Extra Grade :  approx. 40 Ib/panel —10 psf

(o0)  Airflow Panel :  approx. 17 Ib/panel — 5 psf
$6960IE:q) @uEERA

Raised floor's General guidelines
* (Raised floor height to be at least:) raised floor ¢l 2a[qEwo 20505880 40 cm (16”) [gdqpdH

40cm (16", 1.3ft), (preferably) 60cm (24", 2ft) 33[4¢ [gopd8EnqE deamEsoopd
[36:0C:0300503E  path way gp: cox§oqié  §6emn  [gopdoodeepdn  [968EqE  ervol
eoogodeomEieant [gapdooeepdi(When pathways are used under the floor they should be kept
low and if possible ventilated)
All openings must have plastic edging

All openings must be properly sealed saedodgpizanzad:ad cdfggn dodoontqepd

Air leakage prevention ceogp: 0388[gE: olgdesant [gapdooaepd
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Air-conditioning frame to raised floor clearance

Don' t make it a store room sBewr05 garbage 33[gd saad:o|gEeor

— (Keep it clean, some fires start under the floor) Raised floor c3og€ c0§qE:gn con:Ci Raised floor

633050 0008q) S:econoydiedis [§Becl8Ea0a5

Concrete slab of the building ¢ [038s08:el ssedladsesep(top of the raise floor) 2300
:2032603(32[g¢)(dimension in height) 0005 (ideally at least) 40 cm [gdeepdn 038 Gomm =:5[g¢
c0s§[gC{gC(proper air flow and volume) raised floor 6320059 c39600pecogPs B:e0E:8E[gEsalopE
3-4kW rack o3 comCigoeeniesant [gapos&aopd

Raised floor ¢ 32[g¢ 40 cm ocooigCelopC 3-4 kW rack o censeoq$ecgcd ooGeagp
0dGa0H200) Grogp: §SEa0pdN Raised floor gpSgudgiod(purpose)en Groesas(cold air)gp: qe$sc
[038:gEesmE(underneath)ogé cdeconchoogd 8zandgded (build up pressure)eoq§ sacg0d{gboodi
[36dgEesmnE(underneath)o€ cdeamnodoopd Baadgdbedl(build up pressure)o oo rack qps &893
eeogp: pBpnfgilglg eepoii§tesat air balancing cpbdEalouph

Raised floor 20038:5  cdecnodoop)  Bamsfeon  erogp:ood  saedlodgp:

oloopd(perforated)tiles 9oodaog rack q2edo cepad§ognscdoepdi

Raised floor caonCqps§) gCesaopdesep(opening)od plastic Bewrod rubber edging [g¢
ezpG00mqepdi g&esaopdesep(opening)saad:ad croudBoe(leakage) ofgbesnt Bodadoons(sealed)

qodi
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Air-conditioning unit qp: Gsepgioopdsadl (stands on) frame edlopomn onbsoCooqepdi

(clear) raised floor structure gpse cgoda0pdes$epad egeqiudqepdi Raised floor qpiwods0E 0rSslagp:

(vibration)  oqj,(transfer)ognicoq$ooodjgeepdn Raised floor gp:od ground wire [g& §odsood

ocons(bonding) qeén

4' Signal Reference Grid (SRG)

§).6 Grounding of Raised Floor

Computer/server rooms 8»038:§ equipment gp:e»0305 equipotential plane [gdesnt [gopdeoqs

83200005

— Provides a low-impedance path forqg_ligh-frequency noise)

currents qps dissipate [gbognicoq§eacga’ [gdaopdi Breakdown of equipment o[gdedlo

Equipment qps break down ¢[gde& current gp: ogodagmieoqs ground wire $& §odsood
§oopd =a6lop: 00d9e Signal Seference Grid (SRG) esesmt [grpd[gtsgdoogdi Signal reference
grid 20p5 common signal plane 3:5[gd [gpesongodeoioogdi  (big metal sheet) computer room
3203855 0gy|gpe3a[3rond90onsopd high frequency noise currents ¢ omogudeoiqeacgad Signal

Reference Grid (SRG)20pd shielding saes|g¢ omazuSeo:aopdi high frequency noise currents o

§)-¢ Grounding of Raised Floor
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Computer room 3303858 rack qps s32:0%:03 00d9gEs(individually) Signal Reference Grid(SRG)

$C g3(bond cwd) oot qepdi Bonding [giapdoopdsed] oofeeocdmacsgE soodgtedi(Serial bonding is
not allowed)
o Ideally created via braided copper wire connected to every other pedestal or surrounding frame
(IEEE-1100)
(Acceptable via grounded raised floor frames) frame ©0oo6e0¢ neepCsqigé §oopdi §odad(gts gt
Q9 oeepCqegt ddeqrodadfgl: olgdeoq(hanging or bolted frame must be free of corrosion)

2008[gjoo&aopd

Raised floor 0o®9ad:cBc0ods ground gjoonsqepd §EEodegit:del opdsqdiopdiané: (country's

regulations) qpsedlopE 0onp5a0p5i 206efmS8EE(US)0RE sagpiadiadndsn(ogod odgpSs(regulation)

¢ IEEE 1100 [gd0op5n

§)-00 Suspended Ceiling

Standard: BS EN 13964:2004, BS476 part 21,22,23
(o0)o0pdadgp: eagpspdiogneoq$ (acoustic attenuation) S:weaonesmt odoong [gdcoqs (fire

resistance)
() Suspended ceilings 2203C: vSEEYOHGPegn(Many functions) §oopd
(0) Concealing of light fixtures, fire suppression piping,cabling, ducts etc. ©20p5030% omagudeos(gt:

(6[gEqesnt)
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(00)32[gEcv[gEs(Esthetics)

(c) Air-conditioning qps32005 return duct s3(g® s2ad4g[gC:

(Reduction of volume in the room) sae8:el cpcopSergpspbiognicolgts

Savings on fire suppression gas qpig> 29%(gjq$ ©deoeoE Ggo§E00I

qod§n[o305(suspended/drop  ceiling) oobsoleqoopdsacioppEiqpien Za[gEapolgls sac80005
3aB0g8:3 cabling g duct qpis§ safgpreanmaepqpio qoeafodofgt frapboo: camcopt
computer room o0pS 3¢ [ogpdeomEiom  &hesong(more attractive) §oopdn  gqodsnle30d
(suspended/drop ceiling)elo3p¢ air con cosqepd sre§o0c0pd eaqpspd: (reduce the volume of air in
the computer room) ogs00pdn Spended ceiling 2005 return air (hot air gp:)od 200dee0oELRd return

duct 5[gd 3505:0&005

Raised floor ¢ suspended ceiling solo3p: 3a0z030603(space)aopd saspd:e0: 2.60 meter
(102"or 8.5ft) [gdeepSn Overhead pathways o saadgiag 03000 JgCeqepdi
Fire suppression system gps320305 water sprinkler head qps $& FM200 gas cgodepd nozzle gp:

00608 conq§encgad sagdied: 4 cm (17.5", 1.5ft) g0 (clearance) conseozqed

* Check cleanliness and cabling regularly qpzo? doSodes0qpdN

Suspended ceiling o3 return duct 32[g® saagloon:gE 20&gE:eaEa? 0gBad [grpdaotaodi

qo250[030932038:5 081 se8ap: peoiesSEoopdi
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A‘?A

501/502 Bare steel cement raised floor system
501/601 Bare steel cement raised floor SMBmMmmmiﬂowmﬂ:nbhumh

Calcium sulphate raised floor 25% perforated raised floor Mmindﬂmt
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A suction-cup tile lifter has been used to remove a tile.
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Building
column

Concrete Filled Panels
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http://www.computerfloorpros.com/concrete-raised-floor-system.htm
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location,

Raised Floor Tiles with Steel frame filled
compressed concrete. Concrete filled raised floor
tiles panels are effective solutions for high trafic
and load applicationdzl.

Hollow Steel Panels

[x] Thenked The

location,

Woodcore Panels

[x] The ke e

location

Aluminum Panels

[x] The ke e

location

Perforated Panels

All Steel Access Raised Floor Tile are epoxy coated
hollow shells consisting of a flat steel top sheet
welded to a formed®] steel bottom sheet.
Manufactured to exacting tolerances, these non-
combustible rigid, solid panels deliver the ultimate
in strength and durability with the convenience of
lightweight construction.

Wood Core panels consist of heavy duty
composite wood core encased in galvanized
formedz] steel. These panels have a class "A"
flame spread rating and provide excellent rigidity,
durability, and acoustic performance.

This access floor system consists of complete die
cast aluminum components that are typically used
in hi-tech environments such as clean rooms, data
centers, medical x-ray, biomedical,
microelectronic, pharmaceutical and laboratory
facilities.


http://www.computerfloorpros.com/hollow-steel-raised-floor-systems.htm
http://www.computerfloorpros.com/wood-core-raised-floor-systems.htm
http://www.computerfloorpros.com/aluminum-raised-floor-systems.htm
http://www.computerfloorpros.com/perforated-floor-tile.htm
http://www.computerfloorpros.com/concrete-raised-floor-system.htm
http://www.computerfloorpros.com/hollow-steel-raised-floor-systems.htm
http://www.computerfloorpros.com/wood-core-raised-floor-systems.htm
http://www.computerfloorpros.com/aluminum-raised-floor-systems.htm
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aaaaaaaaa

e may have been moved, re

named, or deeted, Verfy tha the ik

poins to

the correct le

Data Center Grounding of Raised Floor

comEo00509§,

Perforated Raised Floor Tile and Grates provide
superior cooling for managing heat loads in
mission critical facilities. 25% to 55% free flow®]
air available for all systems.

Click for Details and Specifications on our
Perforated Panels

Raised floors

Learn how a raised floor environment improves data center operational efficiency.

A raised floor accomplishes the following major objectives:

e Improves operational efficiency and allows greater flexibility in the arrangement of

equipment


http://www.computerfloorpros.com/perforated-floor-tile.htm
http://www.computerfloorpros.com/perforated-floor-tile.htm
http://www.computerfloorpros.com/perforated-floor-tile.htm
http://www.computerfloorpros.com/perforated-floor-tile.htm
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e Permits the space between the two floors to be used to supply cooling air to the
equipment or area

e Allows for future layout change with minimum reconstruction cost

e Protects the interconnecting cables and power receptacles

e Prevents tripping hazards

A raised floor should be constructed of fire-resistant or noncombustible material. The two
general floor types are shown in the following figure. The first figure is of a stringerless

floor, and the second figure is a floor with stringers.

Figure 1. Raised floors types

Raised floor factors:

¢ No metal or highly-conductive material that might be at ground potential should be
exposed to the walking surface when a metallic raised-floor structure is used. Such
exposure is considered an electrical safety hazard.

e The raised-floor height should be between 155 mm (6 in.) and 750 mm (30 in.). For
processors with multiple channels, a minimum raised-floor height of 305 mm (12 in.) is
recommended. Clearance must be adequate to accommodate interconnecting cables,
fiber cable raceways, power distribution, and any piping that is present under the floor.
Experience has shown that higher raised-floor heights allow better air-conditioning
balance in the room.

e (Caster point loads on some servers can be as high as 455 kg (1,000 Ib) concentrated
load anywhere on the panel with a 2 mm (0.080 in.) maximum deflection .
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e When a raised-floor panel is cut for cable entry or air supply, an additional panel support
(pedestal) might be required to restore the structural integrity of the panel to the above
requirement.

e Use protective covering (such as plywood, tempered masonite, or plyron panels) to
prevent damage to floor tiles, carpeting, and panels while equipment is being moved into
or is relocated within the installation. When the equipment is moved, the dynamic load
on the casters is significantly greater than when the equipment is stationary.

e Concrete subfloors require treatment to prevent the release of dust.

e Use noncombustible protective molding to eliminate sharp edges on all floor cutouts to
prevent damage to cables and hoses and to prevent casters from rolling into the floor
cutout.

e Pedestals must be firmly attached to the structural (concrete) floor using an adhesive.

e Cable cutout size information is determined by the volume of cables passing through the
cutout. See the server's documentation for recommendations on the cable cutout size.

Signal reference ground

To minimize the effects of high-frequency (HF) interference and other undesired electrical signals
(commonly referred to as electrical noise), a Signal Reference System (SRS) may be
recommended. An SRS may be made up of a Signal Reference Ground or Grid (SRG), or a Signal
Reference Plane (SRP). A Signal Reference Ground or Grid may also be known as a Zero Signal
Reference Ground (ZSRG). Regardless of the name used, the intent is to provide an equal
potential point of reference for equipment installed in a contiguous area for a wide range of
frequencies. This is accomplished by installing a network of low impedance conductors
throughout the information technology room.

Access (raised) flooring systems that utilize bolted stringer construction can be used to provide a
simple SRG. Floor systems that have either no stringer or snap-in stringers do not provide for an
effective SRG, and other methods for installing a SRG should be used.

For safety requirements, the SRG must be connected to earth ground. SRG practices recommend
that all metallic objects that cross the SRG area are to be bonded (mechanically connected) to
the SRG.

For more information on Signal Reference Grounds, contact your IBM® installation planning
representative.

Figure 2. Signal reference ground
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e Conductive contamination

Contaminants that conduct electricity need to be reduced in data center environments.

Parent topic: Site preparation and physical planning
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