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Foreword

"fhlS British Standard has been prepared by i'echnic&l l,;0i11nlittee Bi525i2. It is
the first edition of the standard.

Untli now the Inadequate lllanufacture and use of spacers and chairs and illethod
of tying has been a major cause of misplaced steel reirJ"orcement resulting in
decrea sed durabillty of reinforced concrete. Tn November 19R9 the Concrete
Society published Spacers {vr reinforced concrete (CSI01) [1] providing
recommendations for achieving cover but until no\:v no _British Standard has
existed.

i\l1 British Standards for reinforced concrete design and construction
(e.g. BS 8110-1, tiS 5400-7 and BS 8007) state that the norninal cover specified
~pplies to all r~inforcementincluding li~ks.

This British Standard gives standardized performance requirements for and
methods of testing spacers and chairs. It is based. on Concrete Society Report
CS 101 "Spacers" ilJ published in November 1989 and was developed to be
co:nsistent v.'it11 the Comite Euro~Internatio:naldu Beto:n Bulletin d'Inforrnat]on
No. 201 Spacers~ chairs and tying of steel reinforcement [2].

Performance and testing requirements are based on tests carried out on the
capacity of spacers and chairs WhICh have been avaIlable in the UK for many
years and \~lhich have proved to be satisfactol-j in use.

It is imperative that chairs and spacers conforming to BS 7973-1 are applied in
accordant:e with BS 7973-2.

Abnormal loads, such as those exerted by construction plant, storage of materials
and heavy l"einforcenlent cages, can overload spacers and chairs. Under abnorulal
load conditions adequate support is most suitably achieved using heavy (H)
category line spacers at centres which depend on the exact size and nature of the
Joad.

Annex A ic normative.

A British Standard does not DurDort to include all necessarv nrovisions of a
contract. Users of British Standards are responsible for their \;Orre<;t application.

l,;ornpliance with a British Standard does not oi itseif confer immunity
from legal obligations..

Su!Tl......~ary of pages

This document comprises a front cover, an L.'1side front cover, pages i and ii,
pages 1 to 12, an inside back cover and a back cover.

The ESI copyright notice displayed in this document indicates v:hen the
document was last Issued.

© BS! 16 October 2001
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1 Scope
1'his part or this tsritish ~tandard specifies product performance requirements for spacers and chairs
sufficient to achieve and maintain cover to reinforcement in in situ reinfoi~cedconcrete members subject to
normal constru.ction load.s when used in accordance "'lith BS 7973-2.

NOTE \l·lh.ere appropriate. thp basic principles ca.'1 be applied to precast concrete or proprietary systems.

Product requirements for spacers and chairs include their dimensions, identification, point load strength,
permanent deflection after loading, stability and fixity_

2 Normative references

111e tOllowing nornlative dOCUillents contain prOVISIons wnlCl1, through reference in this text, constitute
provisions of this part of this British Standard. For dated references, subsequent amendments to, or
revisions of, any of these publications do not apply. For undated references, the latest edition of the
publication referred to applies.

BS 1881-108, 'iesiing concreie - Yart 1 ljCi; lviethod tor makmg test cubes from fresh concreie.

TIS 1881-111; Testing concrete~ [:Jart 111: .lv!ethod of p.nrrnal curing of test s.pecimens (20 't; method).

BS 1881-116, Testing concrete -~ Part 116: l'vfethod {or deterrninatiolt of cornpressive strength of concrete
cubes.

DS 4482, Specification for cold reduced steel wire for reinforcement of concrete.

150 4400" Steel fabric for the reinforcern,ent of concrete.

BS 7973-2.. Spacers and chairs for steel reinforcement and the£r specilication - Part 2: Fixing and
applicaiion of spacers and chairs and iying of reinforcement

BS 8110-1:1997, Structural use of concrete - Part 1: Code ofpractice for design and construction.

'" ,..., .. , ,.. ·1·J.ierms ana aeIinl"{;ions

For the purposes of this British Standard the following terms and definitions apply.

3.1
cover
distance bet\veen the steel reinforcement and the nearest face uf the concrete
NOTE 1 Cover, or norninal cover, is the cover specified by the structural deg1gncr on the structural d.esign drawings.

NOTE 2 As the term "min.iJl1u.JTJ. cover" can be confused with "nominal covet"., it should not be used.

3.2
spacer
component which is placed to maintain cover between the reinforcement and formwork or blinding and
which nrovides cover or sunDort for reinforcement at a single noint on one or more faces of the formwork or
blinding
NOTE ..f....s stated in BS 8110-1:1997, Table 3.4. 15 nun cover spacers may only be used \vnere the n0111inal DlaxlnlUln size of aggregute
does not exceed 15 mm.

3.3
end spacer
spacer designed to fit on the ends of reinforcement to provide end cover

3.4
line spacer
spacer normally made of eIther plastics or cementitious bars, normaiiy of constant cross-section, used to

support horizontal layers of reinforcernent or horizontal contn-lUOUS steel chairs

3.5
rib spacer
spacer used where there are no links within the l"ibs and whjch are desi~.ued to support one or 11101"e main
bars in hollo'...v pot, \vafflc} trough and ribbed. slabs and to provide spacL.rlg bet\-v88rl the sides of the hollo"N
pot, waft1e, trough and rib forms

rJ liSI 16 October 2001
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3.6
wheel spacer
spacer having a circular section, perpendicular to the bar to which it is attached, used for maintainh.,.g cover
in vertical memhers to the reinforcement nearest the surface of the concrete

clip-on spacer
spacer in which the clip action is an integral part of the design of the spacer
NOTE A clip-on spacer is usualiy made of piastics.

3.8
,""Ire-on spacer
spacer that is attached to the bar by the use of tying wire
NOTE Wire-on spacers are usually cementitious.

3.9
chair
component In sIzes of 50 mm to ;iOO mm normally manufactured from steel wire conforming to tiS 4482
COl11r1l0:nly used to support top horizontal reinforcenlent or to separate vertical reinforccrneni in walls
NOTE Chairs may be indi\>-idual, continuous, or circular. Chair heights above 300 111m are normally scheduled using bent bar
reinforcelnent.

3.10
individuai chair
chair manufacturea In standard heights ofbet"veen in mm ana 6UU mm inclusive and used to support
reinforcement at one point

3.11
continuous chair
chair manufactured t.n nrnvlde a straight Ene of support at a uniform height normally in the range of
45-300 mm
NOTE Continuous chairs are I(enerally available in continuous lengths of up to 2 000 ffiffi.

3.12
circular chair
steel cilai.r deilvered Hat and formed mto circles on site

3.13
welded fabric
cross-over arrangement of loncitudinal wires and cross wires thai are welded iogeiher ai the cross-over
points in a shear resistant manner, conforrning to BS 4483

4: Designations and s~7mbols

The following designations and symbols are used throughout this British Standard.

c Cover or norninal Cover.

dine nominal size of the bar nearest the surface Oi tne concrete incluulng ilnKs, used to deternline
the frequency of spacers along the bar to \vhich they are fixed. For the s-pacing of chairs, d is the
nominal size of the bar or wire ihat the chair is supporting.

2

D The nominal size of ihe main bar.

© BS} 16 October 2001
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5 Spacers and chair categories and applications

Spacer and chair categories required for particular applications shaH be in accordance with Table 1.
Criteria for assesslng the spacer category shaH be in accordance with Table 2.

Table 1 - Applications for spacers and chairs in terms of category

Spacer and chair category

Light (L)

Normal (N)

Heavy (H)

Chairs (C)

I __ _ . _ .Appiica{~on _ . I

!TO prOVIde cover to reInIorcement Where the SIze 01 reIn10rcement IS ZU mm !
lor less. I
iTo provide cover to reinforcement where the size of reinforcement is hJ.-eater I
!than 20 mm. - I

6 General requirements for spacers and chairs

6.1 lvlaterials of manufacture

Snacers and chairs shall be manufactured from three basic illHterials: plastics, cementitious material or
steel ,"vireo

The matenal of manufacture shall have an equivalent durability when it is in place to that of the concrete
itself.

NOTE it is inlportal'lt that the spacer or chair does not cause any deterioration to the reinforcement or the concrete, illduulng not
aHowing iree passage oi water to the reiniorcement nor causing spailing oi the fInished iace.

6.2 Requirements for non-cementitiQus spacers

i'lion-cenlentltloliS spacers shall satlsty the condltlon that any cross-sectluIl perpenwcular tu the bar has at
least 25 ~n voids \vithin the enclosed perimeter.

6.3 Requirements for cementitious spacers

The mix used for cementitious spacers shall have a cube strength of at least ;")0 l'-J/mm2 at 28 days \x;hen
cast, cured and tested III accordance with BS 1881-108, BS 1881-111, and tiS 1881-116 respectively.

Tn accora:lncp \vith RS Rll 0-1 concrp.te spacp.rs shall not be made on the construct.ion site.

0.4 Kequirements for steel chairs

When steel chairs are required to support reinforcement off an exposed face; the ends of each chair leg shall
be encased HI a protective tip, such as a closed plastics sleeve, fur a ulstance of at least 40 mm.

Continuous and circular chairs shall conlprise top and bottonl wires of equal size and quality to \J11hich shall
be weld.ed transverse or lattice wires to space therrl.

NOTE 1 If the chair is hig-her than 150 mm. strengthening may be reouired to meet the oerformance reouirements ofthiH HritlHhStandard. - . - ~.. ~ ~ ~ . ----- ~-------

NOTE 2 Th~ p~rform3nc~ require.mcntR of thit; Rritif;h Standard arc based on the lE';P of 2 ill. lengths formed intD circles of 570 mm
diarrleter used to support the welded fabrics specified.

7 Dimensions

7.1 tJreferred spacer and chair dimensions

The standard range of spacers shall be for nOl11inal covers frtnn 15 mill to 75 111111 in 5 mm increments. The
standard range of chairs shall be for heights of 75 mm to 200 mm.

NOTE As stated in BS 8110-1:1997, Table 3.4. 15 mm cover spacers may or.J.y be used. where the nominal maximum size of agff..regate
does not exceed 15 rrU11.

© BSI 16 October 2001
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7.2 Dimensional tolerances for spacers

Thp. tolerance on the spHCp.r fIlmp.nflion nrOVl<llng the cover shall De ±l mm for coversiheights up to 75 mm
and ±2 mm for larger cover/heights over 75 mm.

7..3 Dimensional tolerances for chairs

The tolerance on the charr dinlensions prov-iding the cover or the specified height shan be :LL: mm.

it'or continuous and circular chairs where the nominal cover dimp.nRion iR nrovidp.d bv Hlonl"iturlinR1
elenlent any side-supporting clenlent shan not protrude beyo~d the lon~t~dinal-ele~ent-b;-~~r~·t-l;an
3mm.

7.4 Identificatio:n 01 toe cover uilliensions

The nominal cover dimension of the spacer shall always be displayed on its packaging. Wherever possible.
as part oftlle manufacturing process, the nominal cover dirl1ension shall be indicated on the actual spacer.

NOTE Single cover spacers are recommended.

on the actual spacer.

The dimension of a wire-on spacer at ItS base shall be at least L:U mm measurea. In the ci1rection 01 the bar
\lllhich it is supporting and at least 0.75 of t.he cover dimension perpendicular to the bar.

i.6 Ciip-on spacers

As clip-on spacers have varying dimensional requirements reJathYlg to their fixitY1 they shaH conform to
clause 8.

7.7 Chairs

7.7.i The distance between anv two le2's of an individual chair shall be not less than 0.5 of the specified
height of the chair.

7.7.2 The distance bebNep.n the t\VO rO',,1/8 of supports of a continuous chair shall be not less than 0.5 of the
specified height of the chair.

8 Stability

8.1 The stability of a clip-on SpaCBi\ other than 3. clip-o:n \vheel spacer, shaH be provided by having a raUlUS

of rotation at least 5 mn) greater than the required cover, both perpendicular and parallel to the line of the
reinforcing bar to which it will be attached.

NOTE The radius of rotation is illustrated in Figure 1.

8~2 Clip-on \-vh881 spacers do not require a minimum radius of rotation perpendicular to the bar as stability
is provided by the boss bearing length parallel to the bar which shall be greater than half of the required
cover, as 8hov/11 i..~ Figure 1.

4
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Dimensions in milhrnetres

(_'--__-...----II.l

il

.:L.
i
.i; _.....----'-.)o .. 6

;\\1 I ',·ji
Aat ll~ast [ + 5 .--r 'l.1.i~:I'\ I -

"""""~"""I!
enT

a) Radius A to prevent dislodging

Jf))
Bat ieast [ + 5 ~ '>---'</-------.-.

",J/ fT'\" +.1
//,l.f \ \. '"I/ i! \ \ .

i V- \ \ ~
""""""""""" j

.....,f
c) Radius B to pwvent rotation

J
~

b) Radius A to prevent dislcxiging

At least elZ

u~
-~-i ~-----,

iL ~\ ) t 0
I I ~ I
U •

d) Ross wid.th for CllI:-:::m v:~heel spacer

Figure 1 -=- Geometrical requirements of clip-on spacers and wheel spacers
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:; Load bearing capacn;y

The point load \vhich each spacer or chair shan support \vithin an aHo\:iJable deflection shall be in
accordance with Table 2, when measured in accordance with the method of test given i...11 A...Ilnex A. The
maxinlum aliowable permanent deflection shali be 1 mm for spacers and chairs.

10 Fixity

10.. 1 ,x/ire-on spacers and chairs

Viire-on spacers and chairs shall be tied to the 1"einforcen1ent with tying wire to achieve fIXity.

10.. 2 Clip-on spacers

Fixity of clip-on spacers shaH oe verIiiea oy observing- whether they ~reVeIll. a V.l) Kg:1: U.U.L kg
com~ercial1ygroun.u; unrusteu, degreussd, silver ste-el bar, of the smallest bar size (in the size range
produced by the manufacturer) from sliding vertically through the !lpacer as !lhown in Figure 2. In addition,
clip-on spacer"s shall not require Inore than 150 t~ force to place them on the largest bar size in the size
range produced by the manufacturer (at 20°C ± 2°C).

Clip=Oii spacer

+Tota! load 0.5 kg
(including barj

Figure 2 - Isometric view of the fixity test for clip-on spacers

6 © BSJ 16 October 2001
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Table 2 - Point test load for spacers and chairs

number

Figure and ciause I

I
~~~-,

Yigure A.I
A.I

Test load

INormal(N; I~~~p-on i 15 "-75 I~_~I .. I~Ire-on Hi b-7h !lUll!

I,I!

I II m" 15 "-4U I

i;~~~ jl

i~"- 15 L45

I Category I Typical types a I Coveriheight I

I I I mm I
IL~ght (L) -I Clip=on \.vheel 115 b-50 \

i !Clip-on 115 b-60 10.25

,i
l ' , ,

lEnd 115 D-LlU I

ISpacers

I

I Component

I

JChairs

I

IHeavy (H) I,Xlire-on 25~75 !
! jLine 125~50 13.00

1

1,1 iDa.. i i
iHW i 25- 75 !

i(C) IContL."'lUOUS c A 1'0 50-300 !1.00 at nodes

"
I ,.1 10.50 at mid-nudes I Figure A.3

f-.=,- -+.__----:----:-----+=-~_=_---_!i-_=_---_,_---__liA.2
I(C) ICircuJar de 50--180 ,jl.00atnodes i
I I 10.20 at mid-nodes I

fabrics, these test criteria are based. on 570 mIn diaJneter circles with centres at each apex of an equilateral triangle of side
1 200 mni (i.e. 1 200 mm in one direction and 1 040 mm in the direction at right angies with r-ows staggered).

For use v.--ith bars or welded fabric (v.rith 7.,,1re3 at least '3 mm at. centres not exceeding 200 rnm, or for C type fabrics 'W~th wires at
least 7 mm size resting on the chairs). Tests in accordance with A.2 have· snoVvJi that these loads are achieved using material
conforming to BS 4482 with 5 mm top wires and suitable cross or lattice wires at 200 mm node centres and suitable bottom wires
and al5;o ..vith 3.5 mm top wires with nodes at 100 rum centres and suitable bottom and cross or lattice ........ ircs_

I

I:!" ~;:{~~:~fi::~::~~~~~~~~:~;~~:E~~::~t:(i:~:xr~~r:;!s :~:!if;~~~~~:~:~~~r;£:~~~~?s~?~~:.i:i~~~~;"~~~~~!e of
perfornlance requirements may also be used..

11 As stated L'l TIS 8110-1:1997, Table 3.4~ 15 mill cover spacers may only be Hsed where the nominal maxim urn size of aggregat.eI due" nut exceed 15 mill.

III:

For use in slahs with suitable A; Band C type welded fabrics conforming to BS 448:3. For circular chairs used with A and B type

I
!" Fabric types AS8, DIgS and. C283 are not suitable for supporting foot L1Uffic. Specifications for the layout oft=tmtlnuuut1 andI circular chairs can be found in BS 7973-2.

11 Marking

Each package of spacers or bundle of chairs shan have at least one identification mark on it \vhich shan be
the nominal cover in millimetres,

Spacers prnv-iding one value ofnominal cover shall, wherever possible as part of the manufacturing process,
be marked with the nominal cover dimension.

Spat:ers provid.ing more than one nominal cover shall be clearly !narked ~vith all the nominal covers in
miilimetres. These marks shall be on the spacer either at the point where the spacer supports the
reinforcernent or adjacent to the appropriate cover. In the latter case thfd rnark shall be upright when the
indicated nonlina! cover is bei....'1g provided.

The spacer category in accordance ,"vith Table 1, the :nurnbcr of this B:ritish Sta:ndard and the nominal cover
shall be marked on the bag, box or other packaging in whIch the spacers are supplied lJ.

ii - BS 7973-1:L001 - 40 mill.

n Marking RS 7973-1:2001 on or in relation to a product represents a m:1nnfactur~r's declaration of conformity, i.e. :1 claim hy or
Dn 'behalf of the man ufucturer that the product meets the :requirernents of the standard. The accuracy of the daL'"TI is solely the
claimant's responsibiiity. Such a declaration is not to be confused with third-party certification of conformity.

V B8i i6 Uctober 2001 7
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12 inspection and testing

12.1 Initiai product type testing

Spacers and chairs shall be subject to the follo\;ving type tests:

a) load, d.eflection and recovery test in accordance 'vvith i'L.'1.nex .I.-\.;

b) stability test in accordance with 7.7 (chairs only);

c) fixity test (clip=on spacers only) in Hccordance v'lith 10~2"

Five samples of each spacer!chair type, representing the smallest and lal~gest in the available range, shall
be selected at random and subject to the tests in a) to c).

All samples shan meet the specified cl~teria il-, .J\.l or ./1.2. \Vhel"e one or ffiOl"8 sanlples fail to meet the
specified criteria that spacer/chair type shall be deemed not to conform to this standard.

l~.~ rroduct inspection during manufacture

The manufacturer shall identify, document and monitor the key variables in the pro~uctionprocess, for
exanlp}e:

a) the type and size of spacerichair:

b) the sources and specification of components and materials;

C) the ullllensions or the spacer relevant to cover and staDility, to the nearest 0.1 mill.

12.3 Product testing during manufacture

Lne manufacturer shall undertaKe testing in accordance Wl1:n .l~• .i.. when any of the key variables change.

All samnles shall meet the snecified criteria in A.l or A.2. Where one or more samDles fail to meet the
specified criteria that batch of spacers/chairs shall be deemed not to confornl to this sta:ndard.

NU'l'~ AsselUied (:apabl,itty. U:sers of this British Standard are adVised to consider the desirability of quality systenl aSSeSS111ent and
registration against the appropriate standard in BS EN ISO 9000 series, by an accredited third-party certifIcatIon body_

12.4 Inspection and test records

The inspection and test records shaH be traceable to SpeClllC production dates and. batches.

Inspection and test records shall be made available on request and be retained for a period of 24 months
after delivery.

8
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Annex A (normative)
Load testing

A.I Load testing spacers

.A.• I.l Principle

A spacer is placed in its workmg positIOn on a flat gauge plate. A load lS applied and the totai deilection is
l11easured and recorded.

A.1.2.1 Load application and deflection measurement apparatus, compnsmg a dry, clean, commerclally
ground flat gauge plate, a balance cou:nter\veight, a loading bar and a deflection gauge (see Figure .t

Al-01).

A.l ..2.2 Ground silver steel loading bar~ for testing plastics spacers, whose dinlensions are equal to the
snlallest and largest reinforcement bal~ for which the spacer is designed.

A.l.2.3 8 mm plain round bar, for testing cementitious spacers.

A.1.3 Procedure

./'\..1.3.. 1 General

Place each spacer in its workHlg positIon on the flat gauge plate.

A.l.3.2 Plastics spacers

Test plastics spacers at -5°C ± 2 uC and 30°C + 2°C. Load plastics spacers in turn with the ground silver
steel loading bar. Load clip-on plastics wheel spacers with the open1.Ilg for the bar at all possible working
positions \1;ithirl the upper half of the spacer (see Figu.re £A~,2)_ - --

Apply the load, as specified in Table 2., in less than 10 s. The load shall remain applied for a further 10 min.

Under applied load, measure and recOI'd the total deflection. Remove the test load.

1 min after removal of the test load, the height of the spacer shall be \vithL~ 1 mm of its height before
ioading.

A.l ..3..3 Cementitious spacers

Contmuously immerse cementitlous spacers In water for seven days prior to load testing. Test cementitiolls
spacers at a temp€n~ature of +20 °C ± 2 ce. Load cementitious spacers vV'ith an 8 rnm plain round bar.

Apply the load, as specified in Tabie 2, m less than 10 s. The load shall remain applied for a further 10 min.

lJnder applied load, measure nnd record the total deflection. Remove the test load_

1 min after removal of the test luad, Lne height of the spacer shall be WILllIn 1 mm OI ItS nelgnt nefore
loading.

I\fter testing cementitiuus spacers shall shu\r¥ no visible sign of crackiIlg.

NOTE Local surface spalhng under the bar 1S acceptable.

© BSI 16 October 2001
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Pivot I~

\1
.. I

/
/

for ioading beam

L

Direction of loading

~
-..1 ...

I
J:L

f .. ') Deflection gauge

\I

4L

Position of 10 kg weigtit
to give 50 kg load on spacer
(other weights and positions
are required for the full
range of load tests)

10 kg

Figure .A.. l - ...~pparatu8 for load testing spacers

Test toad shalt be carried with
opening in an possible ~!orking

positIOns In the upper half
of the spacer Vertical test load

\ - ------!-----.I -___ I __ Upper half of spacer
\~ ! ~ /

/\ ! .......... -//
../ \ ! '-.-

.// \, ...-~!.--.....- "-,_/Opening for bar ':. ......._ '-.;tr

---------/-----/-\\\ I "" \
j l--......\ \ \ i \ \
i i ~\'\ii \ \

,( \\1 \ ~
-'- - -+-- - -- - __-- - --I- --'-
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Figure A.2 = Position of a wlleel spacer for load testing
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A.2 Point load testing chairs

A,2.1 PrinCJpie

,.4. chair is placed in its working position on a flat gauge plate. A load is applied and the total deflection is
measured and recorded.

...t\..2.2,£4pparatus

A.. 2 ..2.1 L<Jad application and deflection measurement apparatus, comprisIng a dry, clean, commercially
grouna. Hat gauge plate, a balance counterweight, a loading bar and a deflection gauge (see r'jgure A.;jj.

.t\... 2.3 Procedure

Yiace each chaIr mIts worKmg posItIOn on the Hat gauge plate. Continuous anu CIrcular steel chairs shall
be loaded both at a node point and a mid-node point.

Apply the load, as specltleu 1Il Table 2.

Under applied load, measure and record the total detlection. !{emove the test load.

Under the loads specified in Table 2 the pernlanent deflection shan not exceed 1 nInl. If protective tips are
present at the bottom of the steel chairs they shall not fracture or puncture during the test loading.

i
,A,~ _...
~ ) uetlectlon gauge

"
L"di09,.:.J

Pivot I'"
\\ I

-.1
u

Balance counterweight
for loading beam

L

Direction of loading

I
!

~f.

Steel chair

L !..,

o

50 kg

Position of 50 kg weight
to give 100 kg load on chair

:D BSI 16 Oct.oher 2001
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Figu.re A.. 3 - Apparatlls for point load testing chairs
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Standards publications

BS 5400-7: 1978, Steel concrete and composite bridges - Part 7: Specification for materials and
workmanship, concrete reinforcement and prestressing tendons.

BS 8007:1987, Code of practice for design of concrete structures for retaining aqueous liquids.

RS EN ISO 9000 (all parts), Quality management systems.

Other docum.ents

ill CONCRETE SOCIETY. C;par.:ers for rem/arced concrete. Crowthorne i.tSerkshire).; Concrete Society,
iggg Report CSIQ12). - .

[2J COI'~rrTE EURO-Ir-~TERN ..L\TIO!".]..A~ DU BETO~~. Bulletin d7n/ormation .:.1\/0.201- Spacers, chairs and
tying of steel reinforcement Lausanne: Comite Euro-International du Beton. 19903).

") Available from: The Concrete Society. Century House. Telford Way. Crowthorne. Berks RG45 2YS.
a) Available from~ Camire Euro=International du Beton, Office DGC=.!A",2=424~ S\""iss Federal1nstitute of Tecnnolog'i' LaUSarL'1B

(EPFL), Case Postal 88, eH-l015 Lausrinne, Switzerland.
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