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YA ALY ..\n..l-OCﬂ..m ot
‘ " BUILDING :,
The main divisions ow the General m_uqm..."
ire: . .

T !
Scrics 100 (to 199) curense w

.100/109 .Foundations and m:mm:.:nri.n.//

110/119. Loadbearing superstructure g7
(20/1290 Walls and partitions 1y
130/139  Flues and chimneys m
1400149 Roof coverings  ~ °° - .
150/159 Doors, gates and windows, including [rames,™

glazing, hardware, surrounds and finishes

Serits 200 {to 299) building finishes -~
200/209 Finishes Lo Nloors and stairs
210/219  Applied wail and cceiling finishes (faternal)
220/229  Applied wall finishes {external)

230/239 Painling and decoration

Serles 300 (to 399) Installatlon of services - s

0309 Duinding dralnage, sandtory services aud refiy
isposnd

e/ Cold water supply

3204329, Lilectricily, N

330/339  Gas : L

340349 Central healing and hot water supply . .
350/359  Ventilation, air heating and air nozﬂ_m:oz_:m )

Series 400 (lo 499) miscellancous independent ins
angd cquipment )

(Mo specified grouping)

This code 114, *The structural use of normal reinforced
concrele in buildings'. belongs to (ke group 1Y
*Loadbearing superstructuse,’ which also includes the
following ©

f11. Stroctural recommendalions for loadbearing, walls
112, Structural use of timber in buildings }
113, Structural use of steel in buildings o

£15. Structural. use of aluminium alloy sections in
buildings -

T T

"THE CODES OV PRACTICE.COMMIUTTEE
‘FOR CIVIL ENGINEERING, PUDLIC WORKS, .

NUILDING AND CONSTRUCTIONAL WORK

The Codes of Practice Committce was ostablished in Scplember, 1942,
o is the result” of ._._nm..um.mm:o:w initiated by the Minister of Works in
. no:m.z:u:o:. ‘..._._mmr..:._o Ministry of Health and other O@tﬂ..:ﬁug
. Departments. o o o - :

of the principal Professional and Scientific
Institutions, the Brilish Standacds Instilation and the Duilding

It consists of nominces

<.+ - cerfain Government U%m:_sﬁ.:m. and a Chaitman appotrited by the
Minister of Works. . .

Industries Nalional Council, with assessor members nominated by

s terms of reference are—To divect the manms?.:os of Codes of -+

-+ Practice [or civil engincering, public works, building and constructional - -
Cwork., . ) . . o ,

- This Code of H.:_o:mn for :E.,m:.:n::;..: ‘use of ;o::i H.nm._:.c_.nm..a_
concrete in buildings is one of a scries of codes on loadbearing super- -
struclure preparsd by a committee convened by the Institution of
Structural Engincers on behall of the Codes of Practice Comunitiee.
- ..> dralt of this code was ?._Emm__nn_ _.cﬂ..mc:n_..;._ comment and was also_
" submitted 'for specific comment to all professional and trade cn.m:_:mn-.

+ +° tions which arc intimatcly concerned with its subject matler.” Al

RO . - . ] v . .
. comments and views nxwﬁnmmri have been taken into consideration in.

the preparation of the code as now published. -~

The code will be tevised, if necessary, within a period of five years .

. - afler publication. : . o
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BRITISH .m.u,_?ZD}_NU CODE

OFF PRACTICE CP :_h_ (19-48)

THE STRUCTURAL USE OF

NORMAL REINFORCED CONCRETE

IN BUILDINGS

» SECHMON I GENERAL ‘

105. Scope. This code deals with the structural use of normal rein-
forced conerete in buildings. It represents good present-day practice ;-
future developments or research will be dealt with as occasion may
arise, in m._cwnn_zo_: editions. Pre-stressed concrate, water-retaining -
structures and other reinforced concrele canstructions of a specialised
characier, are not inchuded.

1t has been assumed in drafling this code that the desipn of re-
inforced conercte is entrusted to chartered structural or civil engineers,
qualificd in reinforced concrele, for whose guidance it has been pre-
pared, and that ke execution ol the reinforced concrele 'work is. -
carvied out under the direction of a qualificd supervisor. L

Telerence should also be made to Code _Z.Eo.. .Ooann__n.aqoqw Code 11
el rouls' and its sub-codes (114.101 1o 114,105},

102. Definitions. For the purpose of 1his code the following definitions
apply : ’ : ’
Cohunn'head h. An cnlargement at the top of a column supporting
LU Teh s m Dt slab, designed and constructed to acl mono-_,
lithically with the column and with the flat slab.

Column serip .. A portion of a flat skah pancl of total width usually
*ang-hall the panel width occupying the two ureas
outzide the middie strip. Con

Colns, fony  Colurns having o ratio of elteetive column lenpth

_as given in Table 12, clause 312 (), to least fateral
.+ dimension greater than 15, .

Colunus, short Cotumns having a ratio of effeclive column Jength

! T+ -as piven in Table 12, clause 312 (a), 1o least lateral
. dimension not exceeding 15. . o

A oo . , . .
Core of helically The portion of the concrete enclosed wilhin the
“reinforced centre line of the helical reinfercement.

n_.;::_: .

Cross relercuces

'

4,100

Document
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. " Craus relaiences

. . - Defurnied b

-Diagonel band

Y Direct baud

F..&:

' Effective area aof

. reinforcenient in
the dingonal
bands of flat
slabs
Fiffective depth
af a beam or

. slab

Effective span

Exterior parel
. i a floe stal

Flur slab
consiruciion

Middle strips,

Stender  beainy.

TWRETISIE STANI ARD

The :

CODE OF PRACTICH CP 114 (1948

A bar in which the boad strengtly exceeds that of a
plain round bar by [0 per cent or more, :

A bard of reinforeing bars parallel with o diagonal -
of a flut slb panct which is reinforced in four
directions (i.c. cdpewise and diaganally).

A band of reinforcing Lars parallel with wn edge ol a
at slab panel reinforced in four directions (i, -
cilpewise and diagonalls).

I'he portion of a fiat skib above and immediately
surrounding the colimn head s nd of greater thickness
than the remainder ol the B skl panck.

t oblained by maultiplying the norma! ceoss-
sectional arca of the reinforcement by the cosine of
tiie angle at which the band is inclined to the direc-
tion {or which its effcetiveness is required. .
The distance between the centre of tension and the
cdge of ths compression scction.

The lesser of the two following distances :—

() the distance between centres of supports.

(&) the clear distance between supports plus the
cllective depth of the beam or slab,

A panel having at least onc cdge which is non-
continuous. .

A reinforced conerete slab with veinforcement in
twa or lour directions supported on columns withiout
the medium of beams, excepting wall oc trimmer
beims,

A portion ol a it stab panct of width usually c.:c-___._:.
the panchwidth, symmetricad with reparnd Lo thecentre-
tine of the pancl, and extending throughout the entire
ienpth of the janct in the direction for which bending
momenls are being considered, ’
Beams whose  length  between wleauate  laieral
restenints exceeds Gventy times the bremdih of their
compression lnge. )

.(,.L,,m : Stiffiress. The moment of inertia of the cross-section divided
% by the tength ol the member, ’
: syanors. A schedule of the symbols vsed in this code 15 given in

cliruse 800.

SECTION 2
; © MATERIALS, APPLIANCES AND COMPONENTS

) 201. Cement: The cement used should be Portland cem2nt, Portliul-
" blastfurunee cement oc high alumina cement, _
-High aluming cement should not be mixed with cither of the other
kinds of cement.

*Orcdinary Portinod and rapid-harcdening Portland cements.”’
Portland-blastiurnace cement should comply with the require-
ments of B.S. LIG * Portlind-blastfurnace coment not excecding 65 per
ceni Dlastfurnace slag.”
Higlh alamina cement should eomply with the requirements of
B.S. 915 Figh aluming cement.?

202, Apgregaies. The agpregates should be either i—
(a) Fine and coarse appregates complying with the requirements
of B.5. 882 * Concrete aguregates and building sands® or
(&) such other types of agpregate as may be suitable, having regard
- to their strength, durability and freedom from harmiul pro-
a.r. . pertics.

In the casc of subsidiary mentbers, which include wall pancls and
precast Noor and rool” slabs, the tollgwing agpregates also may be
used ; :

(c) Air-cooled blastfurnace slag {course aggregate) comiplying with

the requorements ol” B.5. 1047, * Air-cooled blastfurnace 3

(conrse aggregate).”

(e} Foamed blasturnace slag complying with the requirements of
B.5. 877, " Foam bLlastfurmice skayg for conerete agpregaie.”

. {¢} Crushed clay brick and tile comaining not more than | per

. cent of sulplite. As there is no Daitish Standaed at vresent it
should b noted that the porosity of clay brick and tiie varies

: consideralfy and preference should be piven o the densest

I . ypeolthese niaterials,

j (/) Natueal pumice free from clay, musl, dust aud other impurities.

u The griding of the aggregates should Le sech as to produce a
i
!

r
. _U

nczn_.n_nro_. the specilicd proportions which will work readily inlo
position without seprepation and without the use of an excessive water
content. The grading should be carefully controlled ihroughont the
work $0 that it conforms closely Lo that used for the prefiminary Lests,

203, Naximum size of conrse aggregades, The maximum size of coarse
agprepate shouid be as kuge as possible, within the limiy specilted in
- 9

Portiand cement should comply with the requirements of .S, 12, s 12

1.8, 146

.8, 955

n.5. 832

B.5. 1047

I.5. 877
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STRUCTURAL USE OF NOWRMAL REINFORCED m....:am.rmﬁ.._H o ﬂ.q.:i?.;

Cross 'rizsences  DIRITISH STANDARD CODE OF “._.f}n...._.uﬁm CP 114 (1948)

i N -
sum of the yolumes’ of fine and coarse aguregiies, each measured - g

scparately, 10 the quantity ol cement. -t
Concrete magde with high alumina cement should be mixed in the
. proportions of 7% cubic feet of total fing and coarsc agEreles,
formwork. mcasared separately, 10 112 1b. of cement. The ratio of the volume of
For heavily nlorced concrete members, c.g. the 1ibs of main .“_ the coarse agpregale 10 vhat ol the ::n aggregate should be belween
beams, the nominul maximum size of the aggicgate should usualiy . Tk o band w o L . S ' ]
be 321!3 to ¥ in. less than the minimam Tateral distance belween . i ?.c_,_c_..:o_::m concrete, .:5 quantity of cement should bo deter-
the main bars, or 4 in, less than the M cover Lo Lhe reinforce- mined by s..Em.:r The guantitics of fine and coarsc aggregiles should
ment, whichever 18 the less. pe  Jdetermined gither by voluine o, w._.n?ﬂ.:c_v.. by :..Emrr In
Where, however, @ the Ialter case the weight should be determined from the. volume
yeguirett Ly e table and the density of the aggregale. “The proportions
siven above in this clause and in Tables | and 2, arc based on the
assumption that the nEpregates wre dry. If :mm.._.nmuﬁw are moist, due
allowance nwst be made lor bulking. Goe clause 805, 7
The quantity ol waler uscd (or reinforeed concrele shovld be
suflicicnt, but nol more Uan suficient, to produce & dense conerete of
204, Water. The water si o s - ":_.ﬁ?_.:a ,_r.o_.r.”_cm:.& (or ils purpese, z_:n_._...,..:_ m::.o:_z_. and _:.om.nﬂ_u.
d ater shoukd be clean and free [rom frmiut matler. prip all the reinforcement. So far as possible, the consistenee of the
- conerete should be controlled by maintaining & waterfeement ratio
LhaL is found to give a concrele which is just sulficiently wet to be placed
and compacted witliout difticuity, with the means available. Inany
» e UITEITIe C e quc s ; __E_.:c: ob u mumber where the reinfurcement is ~onvested, o snadl
”___Mn__ﬂ_m___._ru ,_.__Hd.r,_.““”,.“_:_,w.”.r__q_ﬁ,u._r_w_p_.__r_ﬂ_ﬂ w_r.nﬂ bars und kard drawn increase in the waterfeemunt [atio will often lead to M more .n:.ﬁ.—n_u_ﬂ
- cotbediment of the Bars, which will oulweigh the reduction in basic

4y Coll winded sieel Taes © i i i :
g SO0 Ve ' atnndying with the re . L : .
1.5 1144 It plying: with the requirements: of trenpth of e vonerete due Lo the higher waler content. On the other

_ BS. 1221 .

the appropriate British Standard 15 r./_n:‘w: clause 202, bulin no ease
m_....n:.n_. than one-quarter of the minimuni thickness of the member,
provided that the conciele can . be placed withouw! diflicuity so As Lo
surround all reinforcement .:_Ec._._”.._.J_ el o il the corners of the

\ n sokid slabs, the rzinforcement is widely
u?annn_. ljmitation of the size ol aggregile is nol so m:,_uo_.:::. and :..n.
pomimal maxinna sive may somctimes be as great as, or m..n:._n« than
the minimum cover, excepl where porous agarepates are uscd, .

For gencral purposes i i imunt size of 3 in. is-usually sati
laciory.

205. Reinfercement. The reinforcement should be !

() Rotled sleel b ar hard drawn steel wire, c:_:_,_v.m:m. with

Ll tCold nwisted steel bhars tor conerele e oeC '
() Steel Fabrie ¢ . . s Lor colrete reinfupeement, land, the amount ol witler can uselufly be reducad when vibratory
el Fabric compiying with tie requuremenis of B.S,- 1221, .
- : Seel fabric for concrete reinforcement.”
1 . - 3 .- 2y PRt M -
() Such other reinforcement a8 may e suitable, having regard to

methods are adopted for compacting the concrete 3 in such cases the

use of a concrere of wel consistence is botl unnccessary and undesic-

the yickbpoint str ductin . . . ablic and may lcad 10 segregation. C o .

. B § iy, ultimate ressslance ¢ - R

and other esseantial properti Y ! he esistance 10 Lension o concrete with uncrushed gravel agyregales, the waterfcement

as produced “..: __ _.._ ..p._,,_.._ _mnu.a_. the 2:.:__.__...?..._ weinfivreement rativ (by weight) should not esceed 0743, 0.51 and 058 for 1112,
fendiness for use in the reinforced eonerste. . | :1%%:3and L1204 nominal mixes, respectively ; and with compict-

ing Ly vibration, these vatues should normally be reduced by ab least
206. Conerele prop The fine aggregate and (he coarse aggre- 24 per cent. Tor other aggregates the walcr/cement ratio may need 10
gale should be meisured v_o_x:...:n_v.. . ! be Siightly greater, The watcrfcenent ratio should not be altowed to
exeecd he ratio uscd in the preliminary fests by more than 10 per
cenl. ’ .
‘The consistence sheuld be controbled by direct mensurement of
waler conlent, making allowance for aay wiler in the fine and coarse
appregalcs, il the *shamp” test deseribed in clause 801 may b used

e

xeept where high alumina cerent is used, the proportions of -

hls)

cenient to fine aggregate and coarse aEprepate shoudil be as sel out in

e o

Table | or in any intermediste proportions in which the velume af
coarse aggrepale s twice he volume of Eneapgic le. Where, hiwever,
4 denser or more workable concrele cin b produccd by a v aticn
in the ratio of the votume of coarse apgregale to thit of the fine appres
pate, Lhis gutio may be saried wilhin the limits 1 10 | and 2o L - ¢ fhese values correspod respectively to 4

The requirements ol ctause 207 should be bascd on the ratio of the j fo cach 112 0. of cemeal. .
0 . . _ . . 1

1

Lo pive ai ..;%_.c_f.m:,.n:a E_En.. : :

o, 544 an 614 gallons of water

o e v
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207, Sivenath requircments Tor conerele,
() WHEN AGGREGATES COMILY Wi 1.5, §X2,
) Poriland  cement voncrese o Portlaid-asifirnace  conene
Ceoncrete. Concrele made with Portland coment or Portland-

Llasturnace cement should comply with the strenpth reguire-

micntts of Tauble 1; works test, Cols. 1 and 4. Where infermed

proportions of agpregate to cement are used, os provided in
clause 206, the minimuem crushing strengths required shouhl
be obtained Ly proportion from the two nearest nominal mises.

Table 1. Proportions and strength requircments for Portland cemend
Portlmd-blastTurnnee coment concrele with agurepndes
complying with B.S. B2 -

4

Alternative
Mindonun resis- i1
AN o

112 1h, of
cement

Ure- Warky
Tinriuary fest
feal

14 5250 | 4500 3120
17 4575 750 2040
25 _ 3500 2000 eeyin

Fine Coarse

Where difliculty is, found in renching the requisite cube
strengihs in Table 1, figiies 25 per cent fower than those given
nuy be aceepted, provided that the workn 18 stresses are reduced
in the same itio.

(1) High edumiva coment concrete, ah atuming cement concrele
should comply with the sirengih requirements off Tabie 2,
{(Works test))

conerele with aperegates complying with 11.S. §82

Cuhie feet of

2L, of
cerent

{

Preliniiary Works
tesl ieat

G0OMX) 5030

dalle 2. Proportions amd strength requirenenls for hih aluming coment

STRUCTURAL USLE OF ZOFZ.....—. REINFORCED CONCRETE

(D) WIEN AGGREGATES DO NOT COMPLY Witn 1.3, 582,

The strength requirements should be such as (o lzive the relation-
ship 10 thie working stresses given in Table 6, ciause 303 (o) (i1). Where,

" however, the quality of the ageregate is such that the streneth re uire-
| Y [ 1

...:E:.ﬁc-. Tables | or 2 are complicd with, the permissible stresses nuy
be determined as for concrete with aggregates complyirg with the
requirenients of DS, B2, ) .

208, Tests of conerete quality. (a) Preliminary cube strenyth izyix,

Unless satisfactory evidenee of strength is produced from reliable
sources preliminary steenpth tests should e made in accordance
with clause 802, both prior 1o the commer® ment of the construction:t
work and subsequently whenever any im:  -tant change is to be made .
in the materials or in the proportions o1 the materials to be used.

"The strengths should comply with the requircments of Tables [ and 2

lor preliminary lesis.

(0) Works cube strengith tests. Works cube streneth tests shoutd
be made as may be necessary and pacticularly whencver materials or
proportions arc chanped, to prove the quality of the conerete in accord-
ance with clause 503 A record of such (ests, identilying them with the.
part of the work executed, shonld be kepl an the works,

(€) Transverse works stremguit tes Chicck tests of the quality of the
concrele may also conveniently be nucle by means of the transverse
tests on 16 in. X 4 in. X 4 in. beams dascribed in clanse 804, The
modulus of ruplure of the concrete determined [rom this test may be
cxpected Lo reach the values given in Tuble 3 whennggregates contplying
with the requirements of B.S. 882 are uscd.

Tuble'3, Transverse strengihs of concrefe

N sponding
Muedulog of cupture - _c.—_rn_wc.nne_; _..cmnc:.r.am_

(. fsq. in.} desaribed i clause 504

T dlays | 3 days 7 days
after after afler
nmixiag i mixing

and binstfurnace

cencnt concretes
. 1-1:2 } 150,
1:11:3 ’ 400

1:2:4

High alumina cement
conerele

Cron relerences

- . i

B.8. 842 ,

aktiy
ST
AT
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Cross reterences. NIRITIST STANDARD CODE OF PRACTICE CF 4 oo T GTRUCTURAL USE OF NORMAL RETNTOT

SECTION M _uwmv._ﬁz CONSIDERATIONS

301, Basic assumplions, Computatien of steesses should accord with
the Jaws of mechanics and the recognised general principles relating
1o the desipn of reinforced conerete. 1t may be assumed (—
() tuit Both sieel and concrete are clistic within the ranpe ol the
_permissible stresses and that the modudar ratio, m, iscqualto 15,
() that plane sections remain plane, and .
2 {e) that all tensile stresses are Laken by the reinforcement, except
that the concrete may be assumed o resist dingonal tension
within the limus of shear stress specilied for plain conerete in
clause 03 (). : :

302, Lo . The loadings sheuld be in accordinee with the Codc ol
Functional Requiremeants of Buildings, Chapter v, ‘Loading.’

Far the purpose of caleulating dead loading. the weizhts of materi Is
should, unless otherwise agreed, be taken to be as set forth in
1.5. 648, ‘Schedule ol unil weights of building mate uls.’

FFor ordisary construction the weight of reinforced conerete may be
taken as 150 [ per cavic oo, but, when the percentage of steel
exceeds 2 per cent, some preater weight may be more appropriate.
Where light weight aggregales are used a smafler appropriate weipght
may be taken.

303, Permissible stresses,

(er) conerET

shearing and bond stresses in reinforeed concrete should not
exceed those shown as  ppropriate Tor each nominal mix of
conerele in “Tables 4 and § following, wmncnded where necessary
to conform with e requirements of clauses 308 (b) and 312 ()

“(iv) and (¢).

. (i) Where the avpregates comply with 1150 882, “The compressive

Iable . I'ern le stresses for Pertiand cement md Portbord-bhast-
furnnce cenient concreles where aggregades comply with 1.5, 882

Irerinissible concrede stresses in L fsq. i,

Bl

MNominal
Averape Lowad
H,, see 1., see
clanse clause

307(a) -307(h)

Shar

1140 150 220
A 135 200
700 120 160

The stiesses piven in Tabled assume that the cube strengths
given in Table | aic complicd with. Whei L::n::w.mm found
in reaching the _.nn_s_w:n cubé strenglhs piven in I'able __.
Ligures 25 per cent lower. than those given may be aceeptoy,
?.o;.rﬁ& that the working siresses e reduced in ::umnm:wn ralio.

Wherc the proporiions of finc to coarse aggregate diller from
thosc piven in Table 1; the permissible concrele slresses u:o.wE
be based on the ratio of the sum ol the voluuies of the finc and
course apgiegites, und e surcd separately, lo the quantity of
cemient and should be obtained by 18_5_.:0: from the two
nearest nominal mixes. - :

Table 5. _wo_.___mmmm_,_n slresses Tor hiph aluming cenmesd concrele wilh
apuregales camplying with 3.5, 882

nal mix in .fsy. in

11

Average (1) Local (13}
Dircet see clanse sce clse

307 () 307{b)
1140 150 220

(i) Where the aggregaies do not comply with B.S. $82. The permis-
sinle stresses should not exceed the lesser of (e two sufucs
obtstined from consideration of the preliminary and works
strengh tests using the appropriate proportions of the strength
at 28 days piven in Table 6, provided that, il the quality
of the apgrepate is such that ihe strength requirements of
“ables | or 2 a-s complicd with, the permissible stresses may be
determined as for concrete with aggregates complying with the
requirements of 1.5, 852,

Table 6. Dermissible siresses fur conerele where appregates do not

" comply with IS, 832

. . ey missibie © cle SEREE 4...:.
hY wn resisiance lo ‘H comissible concrete stresses i W fse.

i)

Compression

Sheur Local
Irelimicary]  Works Direct 1} ., g0t

test tesl clse clause
M T(er) A07(0)

tip

"0

He
0
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(iti) Vibrated cancrete.

)

increased by 10 per cent provided the cube strengths specificd:
in Table | are increased also by t0 per cent.

In such cases the test cubes should have the samy walerf
cement ratio as the conerete in the work. )
Desiyn of slabs and rectanguler beams.- Where a slib or rect-
angukar beam is reh forced with 1 per cent or untier ol wild
steel stressed to not more than 18 008 fh.fsq. in. orwith 0-67 per
cent or under of high yichl point steel sbressetd 10 not more

than 27 600 ib./sq. in., no conercle compression stresses need.

be enlculited. The lever arm, in such cases, may be laken as
0-88 of the eflective depth.

(b) REINFORCEMERT

Srecl o B.5. 185 and ».8. 1144, The tensile anel compressive
stresses in steet reinforcement ol reinforced concrete, when the
steel complies with the requirements of 1.8, 785 or B.5. 1144,
should not exceed those shown as ap propriate for each destpna-
tion of stress in Table 7. ' ’

Where all the concrete in 2 job is thoroughly -
- compacted with am app veil mechanical vibrator aad @
“dueed - walerfeement rafio adopted in the work, the permis-
" sible stresses on concrele in compression. in Table 4, may be

s = s 8 e =

oy

STRUCTURAL

USE OF NORMALR EIHFORCED CONCRETE  Crans teferences |, B

Table 7. Permissible stresses in re nlercement

Daalgnation of
sireds in atech
reinfurcement

I*eruissilile storss in W fsi. i

Ml steel with Tligh Cold Lwlsted steel
. | tennile lo 1.8, 11444
sivel (o C
nine : 1.5, TS
0.8, 755 . Sinple I'win
)34 steel Lo Lass hars
h 15.5. 785
Guatrdarterd minimiaae pichl point tb-fxq. .
A7 000 10 41 800 oy 60 0OUO 54 000
REET 51 500
depending an e size
ol the e

Pepsion in
hetical rein-
torcemen! In @t
column.

15 000 18000

Yension other
than in helical

reiforcenient in

a colu
shear reinlorce-
micnls,

alf guaranteed vicld point, but
net more tan 27 000 except in
the cine of pre-stressed concrete.

‘Tension in shear
members in
beams.

Half guaranteed yieki point, but
ned more than 20 000

Compre
columin bars
other than twin
twisted ot other
bent bars.

Half goamnteed yield
poinl, but pol more
1han 20 GO0,

Compression in
bars otber thin
twin Lwisted or
other hunt bars,
in o beam or

slab when the

account.

Th:  calculated  conwpres-

sive stress in the surrounds

ing concrete multiplied by
the modular ratio.

Compression in
twin twisted or

otlier bent bars,
in a beam or

acrount.

Half puaranteed yield point,
but not more shan 20000,

|
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