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In t ta corrie of study to ensc5M the offect CI nicked reinforci?'r, steelS

with tha n r,5t+n casbide Gril J bit during the installation of concrete
expansion suchors , two major concurns were addressed on the effect of
nicked ste.31 bars ; reductiuh in uar duct.ility and reduction in bar
strength.

Tests at the Illinois Institute of Technology in l'J/s demonstrated a
ductility re-jucti0n to 2.2'. in nicke:d h:tes with report mill ductility of
9.4*. E /ar 3.iste it MA been smauined that the bar ductility after nicking
w:suld bn approxi=ately 2?.. AddiLianni inforr.ation on probabilis tic
s.talysi. is centained it. Retereacus 1 and 2 uhi. h indicated that morn
than 9t.*. of all nicked bars at !!yren and Clir. ton plants Will'have ducLi-
lilies grea:tr 'han 3.7

This report pruent.s the analy tics) approach for assessing the ree; sired
bar ductility in both flem.al members and shear walls at ultinate load.
Ihe ar.sl:. ti:: 1.. ,Orocch deu:enstrates thal tha minimum requixed bar
dui.tili:7 far flaxeral meabars dunigned :.o: (a) ultimate loads in accord-

', ance with !..;.* 316 ts 4.1t ar.d (b) for inract innds is 5.5%. Appendix A
to th- r,pe-: per'. ides supporting calcu!.stier.s for there results. Design
c.h a r t , tur ? axural menbers anc shear walls have been developed to assess
the .:tps ity of nitked re!.niorcing steel, shcving, no-nick zones of tha
concernnd strus ur+ a.ad the ade.i:.icn=1 reinforcements required.-
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Appendix 3 Lu the report provides information of additional tests on ths
ei:2:ts of ni-kad r*Inforcing stuel and excerpts of a paper nntitled,
"Experiuren with Concrete Anchors on Northaast Utilitten Censr.ru.. tion
t* cjacta" presented at Ascr specialey Conference on Construction Fractices
at Penn State Ur.1versity, septamber 16-18, 1981. The paper concludes that
nicknd rainforcing steel does not effect the ultimmte r.trer.,$th of the bar.
DIECCESTOM

.

11.a IGL reoort deais wiLh the analytical approach nxad in calculating thn
requira.i ductility in flexur-1 elecants at ultimata loads considering
.cm+n: redist:1Lution and ethor require = cats of ACI 318. The du Lility
or ultincre s traut is calculated froe the ecment/curvor.ux e relatienship
4stablirted by the proposed ce: hod of anslysis and basic assumpticus.
The effect cf st:ala hardening of steel reinforcament is considered only
for dc ur.taniaa tae area where plastic hingc 06 farmed and not for xtranath
alcula-ion. ve luul that this analytical approa-h is reasonable and

3cceptable.

In are that the reduced ductility of a nicked har is thought to bu toss
ti.an th* cs1cu:et2u required duc:ility, thn stren.tth of :he area should
h r, co-analyzed by incapacttating the suspicious har.

The rapnre cdJtesses, in /.ppardix 3, the t-st results of rebars drilled
with cathtde bits. Four drill bt sinsa C3/8", 1/2", 3/4". and 1") and
fivn har stras (Nos. 5, 3, 11, 14, and 15) burn uned in the test program.
Thren apccimens for euch en,Sination palt providm1 a total of 60 tests.
A cor. ten! specimen of es-h har sine wa; taken from the same bar as the
uth r specimens. The control bars were cut dri!!sd but tensile tested for .

nuevarinen purpose and bar.nlins data. Drilling was dona in a dow:c.ard,
.erucal posit.en with :entinnons pressure for r.ot 1 css than 15 secunds.
The fci?cwing otaezvation.s h.ed Teen made:

1. 2 eduction in ulti=stn strer.2-h due tu drillir.2 ranged from ot
o it for all ber; exenpr. that of N5 rebarn fron 3% to 61.

2. .\11 bar= breke above the specified yield and ultimate strengths.
Th a ( c .crol bar h.id an ultim-te strength 250 araater than was
req: red.

l

; 3. The c:aa ast penetratier into the body of the bar was approximately
1/.i ' wh.le the detect diamnLnts ranged from 7/16" n 9/16".

'

The teat rnnultn 7. ported in Appendix 3 hn'e identilied Lhn largest nick,

'

which can bn irflicted on reinforcing staal by a tungsten carbidn. drill
! sit. The utility recommer.dation, of 4/29, that 1/2" dia. x 1/8" deep
| de f e'. t a should he acceptable.

*lhete tests ard observa-luns, reported in Appendix B, wcrn performed for
'4111s ter.c TT T Prnject aad warc similar to those at thu Clinton and

!

3 r a_uk at d s i Lv. . Justification Fan baan established that the test results
are applimahla La T,aselle.
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The analytical cicdel sna assumptluns us.:4 in this report for the assessment ,
of har dactilit.y ara r,acsonable and logi.:al. The proposed method of anstysis
is consistent with the taquirement of A.M Code 318 ond is acceptasie. The
minim:m required har d se.tility for fIcxural mcmbers as calculated by this
saaly:Icel approach (vi=. 4.5*, for ultiaste non-impact luads and 5.5% for
Inrpa c t I s=dr. l . are also accuutdLlc and may ha used as guideli=cs for
esuinactnr auc ility r+quArements in c.nse of :no;r.ent redistribution.

*'e Lelievn thne tha effects of nickad rainforcing steel by the Langs on.

c.1 bida drill bit are negligibly sm,-11 and will not have arry sir,nifi cnt
effn=t on tha structure integrity of reinforced concrete fic.x:iral and
shitar t.all Centents .
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