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I S0 1 01 44: 1 991 (E)  

Foreword 

I S0 (the I nternati onal  Organi zati on for Standardi zati on)  i s a worl dwi de 
federati on of nati onal  standards bodi es (I S0 member bodi es) .  The work 
of prepari ng I nternati onal  Standards i s normal l y carri ed out through I S0 
techni cal  commi ttees.  Each  member body i nterested i n  a subj ect for 
whi ch  a techni cal  commi ttee has been establ i shed has the ri ght to be 
represented on that commi ttee.  I nternati onal  organi zati ons,  govern-  
mental  and non-governmental ,  i n  l i ai son wi th  I SO,  al so take part i n  the 
work.  I S0 col l aborates cl osel y wi th  the I nternati onal  El ectrotechni cal  
Commi ssi on  (I EC)  on  al l  matters of el ectrotechni cal  standardi zati on.  

Draft I nternati onal  Standards adopted by the techni cal  commi ttees are 
ci rcul ated to the member bodi es for voti ng.  Publ i cati on as an I nter-  
nati onal  Standard requi res approval  by at l east 75% of the member 
bodi es casti ng  a vote.  

I nternati onal  Standard I S0 1 01 44 was prepared by Techni cal  Commi ttee 
I SO/TC 1 7,  Steel .  

Annex A of thi s I nternati onal  Standard i s for i nformati on onl y 

0 I S0 1 991  
Al l  ri ghts reserved.  No part of thi s publ i cati on may be reproduced or uti l i zed i n  any form 
or by any means,  el ectroni c or mechani cal ,  i ncl udi ng  photocopyi ng  and mi crofi l m,  wi thout 
permi ssi on  i n  wri ti ng  from the publ i sher.  
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I NTERNATI ONAL STANDARD I S0 1 01 44: 1 991 (E)  

Certi fi cati on sch eme for steel  bars an d wi res for the 
rei nforcement of concrete structures 

1  Scope 

Thi s i nternati onal  Standard speci fi es rul es for a 
certi fi cati on scheme for conti nuous producti on of 
steel  bars and wi res for ordi nary rei nforcement of 
concrete structures i n  order to veri fy the conformi ty 
wi th  requi rements speci fi ed i n  product standards 
su ch as I S0 6935-l  and I S0 6935-2.  

A certi fi cati on scheme for conti nuous producti on 
consi sts of the fol l owi ng stages:  

---  sui tabi l i ty testi ng  (see cl ause 4) ;  

--  i nternal  i nspecti on by the producer (see 
cl ause 5) ;  

-  i nspecti on and supervi si on by an external  body 
(see cl ause 6) .  

2 Normati ve references 

The fol l owi ng  standards contai n provi si ons whi ch,  
through reference i n  thi s text,  consti tute provi si ons 
of thi s I nternati onal  Standard.  At the ti me of publ i -  
cati on,  the edi ti ons i ndi cated were val i d.  Al l  stan-  
dards are subj ect to revi si on,  and parti es to 
agreements based on  thi s I nternati onal  Standard 
are encouraged to i nvesti gate the possi bi l i ty of ap-  
pl yi ng the most recent edi ti ons of the standards i n-  
di cated bel ow.  Members of I EC and I S0 mai ntai n  
regi sters of currentl y val i d I nternati onal  Standards.  

I S0 9002:1 987,  Qual i ty systems -  Model  for qual i ty 
assu ran ce i n  produ cfi on  an d  i nstal l ati on.  

I SO/I EC Gui de 39:1 988,  General  requi rements for th e 

acceptance of i nspecti on  bodi es.  

I SO/I EC Gui de 40:1 983,  General  requi rements for the 

acceptarJce of certi fi cati on  bodi es.  

3 Defi ni ti ons 

For the purposes of thi s I nternati onal  Standard,  the 
fol l owi ng  defi ni ti ons appl y.  

3. 1  certi fi cati on  sch eme:  Certi fi cati on system as 
rel ated to speci fi ed products,  processes or servi ces 
to whi ch  the same parti cul ar standards and rul es,  
and the same procedure,  appl y.  [I SO/I EC Gui de 23 

3. 2 certi fi cati on  body:  Body that conducts certi f-  
i cati on of conformi ty.  [ I SO/I EC Gui de 2-J  

3. 3 characteri sti c val u e:  Val ue havi ng  a prescri bed 
probabi l i ty of not bei ng attai ned i n  a hypotheti cal  
unl i mi ted test seri es.  [l SO 69301  

NOTE 1  Equi val ent to fracti le,  whi ch  i s defi ned i n  
I S0 3534.  

3. 4 i nspecti on:  Acti vi ti es such  as measuri ng,  ex-  
ami ni ng,  testi ng,  gaugi ng one or more character-  
i sti cs of a product or servi ce and compari ng  these 
wi th  speci fi ed requi rements to determi ne conform-  
i ty.  [I SO 84021  

3. 5 i nspecti on  body (for certi fi cati on) :  Body that 
performs i nspecti on servi ces on  behal f of a certi f-  
i cati on body.  [I SO/I EC Gui de 23 

4 Sui tabi l i ty testi ng  

4. 1  Pu rpose 

The purpose of sui tabi l i ty testi ng  i s to ensure that 
the producer has the capabi l i ty and resources to 
produce rei nforci ng steel s i n  accordance wi th  the 
requi rements speci fi ed i n  the product standards,  

4. 2 Organi zati on  

The certi fi cati on body shal l  compl y wi th  the requi re-  
ments of I SO/I EC Gui de 40.  
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I S0 1 01 44: 1 991 (E)  

4. 3 Procedure 

Sui tabi l i ty testi ng consi sts of the fol l owi ng stages:  

-  i nspecti on of condi ti ons for producti on (4. 3. 1 ) :  

-  sampl i ng and testi ng of speci mens (4. 3. 2) ;  

-  veri fi cati on of the l ong-term qual i ty l evel  (4. 3. 3) .  

I f sati sfactory resul ts are not achi eved i n one stage,  
al l  the stages shal l  be repeated.  Sui tabi l i ty testi ng 
appl i es separatel y for each steel  grade and each 
producti on method.  I f a steel  grade i s produced by 
vari ous processes,  sui tabi l i ty testi ng shal l  be carri ed 
out to i ts ful l  extent for each of these processes.  

4. 3. 1  I nspecti on of the producti on condi ti ons 

i nspecti on of the producti on condi ti ons shal l  i ncl ude 
the fol l owi ng:  

-  the competence of the personnel  and sati sfactory 
organi zati on of the work;  

-  the adequacy of the equi pment for producti on;  

-  the i ndependence of the department responsi bl e 
for qual i ty assurance from the producti on de-  
partment;  

-  the sui tabi l i ty of the test equi pment for i nternal  
testi ng;  

-  the abi l i ty of the producers qual i ty system to en-  
sure the qual i ty of the products.  A qual i ty system 
accordi ng to I S0 9002 i s consi dered sati sfactory.  

The i nspecti on report shal l  i ncl ude an eval uati on of 
the acti vi ti es from mel ti ng  to di spatch of product.  

4. 3. 2 Sampl i ng and testi ng of speci mens 

4. 3. 2. 1  General  

The test sampl es shal l  be taken from the producti on 
of the pl ant concerned.  The test shal l  cover the en-  
ti re range of product di ameters for whi ch certi f-  
i cati on i s appl i ed.  

4. 3. 2. 2 Extent of sampl i ng and testi ng 

Three di fferent di ameters,  one from the l ower range 
of di ameters,  one from the mi ddl e and one from the 
upper range,  shal l  be tested for each grade and 
process.  The speci mens for each sel ected di ameter 
shal l  come from at l east 30 test pi eces di stri buted 
equal l y between the casts shal l  be taken to deter-  
mi ne each mechani cal  and geometri cal  property 

speci fi ed i n the product standard.  The chemi cal  
composi ti on shal l  be determi ned on  one speci men 
from at l east three casts for each sel ected di ameter.  
The sampl es shal l  be taken at random from the test 
materi al  presented for testi ng by a representati ve 
from the i nspecti on body.  Care shoul d be taken to 
ensure that the speci mens taken general l y refl ect 
the properti es of the materi al .  

4. 3. 2. 3 Properti es to be tested 

Al l  properti es speci fi ed i n the product standard shal l  
be tested and compared wi th i ts reqrri l cments.  

4. 3. 2. 4 Eval uati on of the test resul ts 

The resul ts (i ndi vi dual  val ues,  average val ues,  
standard devi ati ons)  of the tests shal l  be.  col l ated i n 
a test report.  Based on the val ues determi ned for 
the standard devi ati ons (rel ated to each cast) ,  i t 
shal l  be j udged whether si mpl i fi ed val ues,  a,  for 
i nternal  i nspecti on (see 5. 2. 1 . 2)  may be used.  

4. 3. 2. 5 Approval  

Once the test resul ts have been eval uated posi ti vel y 
by the certi fi cati on body,  a works symbol s and an  
approval  to produce for a speci fi c peri od are granted 
to the producer.  Duri ng thi s peri od the l ong-term 
qual i ty l evel  shal l  be veri fi ed.  

4. 3. 3 Veri fi cati on of the l ong-term qual i ty l evel  

4. 3. 3. 1  Extent of testi ng 

I n  order to veri fy the l ong-term qual i ty l evel ,  the 
producer shal l  perform an i ncreased number of tests 
(i nternal  and external  i nspecti on)  for a suffi ci entl y 
l ong peri od (between 6 months and 1  year) .  The 
producer shal l  doubl e the extent of testi ng speci fi ed 
i n 5. 2. 1 . 1  for the i nternal  i nspecti on.  Duri ng thi s pe-  
ri od external  i nspecti on shal l  be carri ed out more 
i ntensi vel y than speci fi ed i n 6. 3.  

4. 3. 3. 2 Eval uati on 

At the end of the peri od speci fi ed i n 4. 3. 3. 1 ,  al l  re-  
sul ts of i nternal  and external  i nspecti on shal l  be 
eval uated separatel y and compared wi th each other.  
The l ong-term qual i ty l evel  determi ned by appropri -  
ate stati sti cal  methods shal l  correspond to the re-  
qui rements of 5. 2. 2. 2,  i f a characteri sti c val ue i s 
speci fi ed i n the product standard.  

4. 3. 3. 3 Approval  

Once the l est resul ts have been eval uated posi ti vel y 
by the certi fi cati on body,  a l i cence i s i ssued to the 
producer.  
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I S0 1 01 44: 1 991 (E)  

5 I nternal  i nspecti on by the produ cer 

5. 1  Pu rpose 

Conti nuous i nternal  i nspecti on of producti on by the 
manufacturer i s i ntended to ensure that the l evel  of 
qual i ty remai ns sati sfactory wi th  ti me and that,  i n  
the case of test resul ts whi ch  do not conform to the 
condi ti ons,  necessary measures can be taken to 
i mprove producti on.  

5. 2 Procedu re 

i nternal  i nspecti on by the producer consi sts of:  

-  testi ng  of al l  parti al  quanti ti es of conti nuous pro-  
ducti on (see 5. 2. 1 ) ;  

-  determi nati on of the l ong-term qual i ty l evel  (see 
5. 2. 2) .  

5. 2. 1  Testi ng  th e parti al  qu anti ti es 

5. 2. 1 . 1  Extent of testi ng  

The cast i s used for testi ng  parti al  quanti ti es.  For 
each of the characteri sti cs speci fi ed i n  the product 
standard,  except chemi cal  composi ti on,  one test 
pi ece shal l  be taken per 40 t for al l  di ameters,  wi th  
at l east three test pi eces per cast and nomi nal  di -  
ameter.  

The chemi cal  composi ti on (cast anal ysi s)  shal l  al so 
be determi ned for al l  casts.  The contents of the el e-  
ments speci fi ed i n  the product standard shal l  be 
determi ned i n  thi s anal yi s.  

5. 2. 1 . 2 Eval uati on  of th e test resul ts 

Wh en  characteri sti c val ues are speci fi ed,  the fol-  
l owi ng  requi rements for the i ndi vi dual  val ues (xi )  
and the mean val ue (m)  of the test uni t are to be 
met:  

a)  xi  z 0, 9!$ 

where 

x i s the requi red characteri sti c val ue 
accordi ng  to the product standard.  

b)  I TI  2 Sk + ks 

where 

k i s the acceptabi l i ty i ndex accordi ng  to 
5. 2. 2. 2;  

i s the standard devi ati on of the test 
resul ts.  

Proven val ues of ks for each product and manufac-  
turer shal l  be used.  

I f si mpl i fi ed val ues can be used (see 4. 3. 2. 4) ,  ks i s 
repl aced by the fol l owi ng  val ues,  a,  for ri hbed and 
pl ai n bars:  

For tensi l e strength:  n  7 1 5 MPa 

For yi el d r-tress:  a = 1 0 MPa 

For el ongati nn after rupture:  n  -  I , 5 o/o 

The mean val ue requi rement i n  b)  does not appl y i f 
al l  i ndi vi dual  val ues l i e above the requi red charac-  
teri sti c val ue.  

Al l  casts shal l  compl y wi th  the requi rements for the 
chemi cal  composi ti on  i ncl udi ng  the carbon equi v-  
al ent.  Al l  other requi rements shal l  be met for each 
i ndi vi dual  test pi ece.  

Where test resul ts are unsati sfactory accordi ng  to 
thi s sub-cl ause,  the producer shal l  i mmedi atel y take 
the necessary precauti ons.  Casts whi ch  do not con-  
form to the requi rements shal l  be set asi de.  

5. 2. 2 Determi nati on  of th e 

The l ong-term qual i ty l evel  
ratel y for each steel  grade 
eter.  

5. 2. 2. 1  Extent of testi ng  

l ong-term qual i ty l evel  

shal l  be eval uated sepa-  
and each nomi nal  di am-  

The resul ts of tests on  al l  parti al  quanti ti es of the 
conti nuous producti on i n  accordance wi th  5. 1  shal l  
be col l ated and stati sti cal l y eval uated and submi tted 
to the i nspecti on body and/or the certi fi cati on body 
after at l east 200 resul ts have been presented,  and 
at l east every 3 months,  i n  order to determi ne the 
l ong-term qual i ty l evel .  

5. 2. 2. 2 Eval uati on  wh ere characteri sti c val u es are 

speci fi ed 

The average val ue (~1 )  shal l  sati sfy the fol l owi ng  re-  
qui rement:  

m 2 fk +  k x s, ,  

where 

i s the standard devi ati on of the I I  resul ts 
accordi ng  to 5. 2. 2. 1 .  

The val ues for the acceptabi l i ty i ndex (k)  are l i sted 
i n  tabl e 1 ,  for a fai l ure rate of 5 % O, = 0, 95)  at a 
probabi l i ty of 90 % (1  -  n  = 0, 90) .  
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I S0 1 01 44: 1 991 (E)  

Tabl e 1  -  Acceptabi l i ty I ndex(k)  as a functi on of the 
number (n)  of the test resul ts 

n  

5 
6 
7 
8  
9  

1 0  
1 1  
1 2 
1 3 

1 2 
1 6 
1 7 
1 8 
1 9 
20 

k 

3. 40 
3, 09 
2. 89 
2, 75 
2, 65 
2, 57 
2, 50 
2, 45 
2, 40 
2, 36 
2. 33 
2, 30 
2, 27 
2. 25 
2. 23 
2, 21  

n k 

30 
40 
50 
60 
70 
80 
90 

1 00 
1 50 
200 
250 
300 
400 
500 

1 000 
00 

2. 08 
2. 01  
1 . 97 
I , 93 
1 , 90 
1 , 89 
1  , a7 
1  , a6 
I . 82 
I , 79 
1 . 78 
1 . 77 
1 . 75 
1 . 74 
1 , 71  
I , 64 

6 I nspecti on by an  external  body 

6. 1  Purpose 

The purpose of external  i nspecti on i s:  

-  conti nuous i nspecti on of the condi ti ons of pro-  
ducti on for compl i ance wi th  the condi ti ons es-  
tabl i shed i n  the sui tabi l i ty test (see 4. 3. 1 ) ;  

-  conti nuous supervi si on of the proper procedure 
of i nternal  i nspecti on as speci fi ed i n  cl ause 5.  

6. 2 Organi zati on 

The certi fi cati on body may authori ze an i nspecti on 
body to carry out the external  i nspecti on and super-  
vi si on.  The i nspecti on body shal l  sati sfy the re-  
qui rements of I SO/I EC Gui de 39.  

6. 3 Procedure 

6. 3. 1  External  i nspecti on and supervi si on by the 
organi zati on speci fi ed i n  6. 2 shal l  be carri ed out at 
maxi mu m i nterval s of 6 months.  

Al l  properti es subj ected to i nternal  i nspecti on shal l  
be tested.  The speci mens shal l  be taken from the 
producer’s or consumer’s stock.  The test resul ts 
shal l  be stati sti cal l y eval uated and compared wi th  
the resul ts from i nternal  i nspecti on.  The number of 
tests i n  external  i nspecti on shal l  be sufti ci ent to al-  
l ow an assured assessment.  

The resul ts of external  and i nternal  i nspecti on shal l  
al so be assessed for systemati c errors i n  sampl i ng,  
test procedures and eval uati on.  To thi s end,  paral lel  
tests on  test pi eces from at l east 1 0 bars wi th  the 
same nomi nal  di ameter and from the same cast 

shal l  be carri ed out i n  each case by the producer 
and the body undertaki ng  external  i nspecti on,  and 
the resul ts of these tests shal l  be compared.  

6. 3. 2 The l ong-term qual i ty l evel  shal l  be deter-  
mi ned at l east twi ce a year and thi s shal l  be com-  
pared wi th  the resul ts achi eved i n  i nternal  
i nspecti on (see 5. 2. 2) .  

6. 4 Eval uati on 

The resul ts of external  i nspecti on shal l  be recorded 
i n  a supervi si on report whi ch  shal l  be sent to the 
certi fi cati on body.  I f the resul ts show that the pro-  
ducti on does not conform to the requi rements,  ap-  
propri ate measures shal l  be taken,  dependi ng  on 
the type and si gni fi cance of the defi ci enci es noted,  
for exampl e:  

-  warni ng  the producer;  

-  i ntensi fi cati on of i nspecti on (i ncrease the fre-  
quency of testi ng) :  

-  requesti ng  that the condi ti ons of producti on 
shoul d be changed;  

-  wi thdrawal  of approval .  

7 Del i very docu men t 

7. 1  Rei nforci ng  steel s whi ch  have been produced 
i n  compl i ance wi th  the requi rements of a rel evant 
product standard and subj ected to qual i ty assurance 
as descri bed i n  cl ause 4,  cl ause 5 and cl ause 6 of 
thi s I nternati onal  Standard,  shal l  be suppl i ed wi th  a 
del i very document whi ch  contai ns the fol l owi ng  i n-  
formati on:  

a)  name of the produci ng  works;  

b)  symbol  or number of works;  

c)  body carryi ng  out external  supervi si on;  

d)  nomi nal  di ameter;  

e)  desi gnati on accordi ng  to the product standard;  

f)  quanti ty suppl i ed;  

g)  date of manufacture;  

h)  reci pi ent.  

7. 2 Where rei nforci ng steel s are suppl i ed vi a a 
deal er or bendi ng works,  the deal er or bendi ng  
works shal l  confi rm on the del i very document that 
the rei nforci ng bar onl y orgi nates from produci ng  
works whi ch  carry out qual i ty supervi si on accordi ng  
to the requi rements of thi s I nternati onal  Standard.  

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



I S0 1 01 44: 1 991 (E)  ~  

An nex A 

(i nformati ve)  

Bi bl i ography 

[I ]  I S0 3534: 1 977.  Stati sti cs -  Vocabul ary an d 

symbol s.  

[4]  I S0 8402: 1 986.  Qual i fy -  Vocabul ary.  

[2]  I S0 6935- A”,  Steel  for the rei nforcement of 
concrete -  Parf I :  Pl ai n bars.  

[5]  I S0 8930: 1 987,  Genera/ pri nci pl es on  rel i abi l i ty 

for structures -  Li st of equi val ent terms.  

[S]  I S0 6935- 2”,  Steel  for the rei nforcement of  

concrefe -  Parf 2:  Ri bbed bars.  

[6]  I SOAEC Gui de 2: 1 986,  General  terms an d  fhei r 

defi ni ti on concerni ng  standardi zati on an d  re-  

l ated acti vi ti es.  

1 )  To be publ i shed 

5 
                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

 
 



I S0 1 01 44: 1 991 (E)  

UDC 669. 1 4- 422. 1 1 -426: 691 . 71 4: 658. 56 

Descri ptorS concrete,  rei nforced concrete,  steel s,  rei nforced steel s,  rel nforci ng bars,  round bars,  wi re,  certi fi cati on.  

Pri ce based on 5 pages 

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                

                                                                                                                                                                                                                                                                                                                                

                                                                                          


