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SUMMARY

in tha smrie of study to csses= the affest of nicked reinforcing stael
with zha tusgeten casbide uril) Hit during the lrnatallation of canerere
EXFANZ AN SACHCIS, TWO wdjur cuncurns were addressed o Lhe effect of
nickad sieal bars: reducfiok in var duncility and reduction in bar
streagth.

Tasts at tha Illin2is nmatitute of Tachncloay Lo 19/8 demenstrated a
ductility re7ucTion to 2.2% in nicked birs with report mill ductility of
7.4%5. Frar sidca It Nas Deen sssumed Lhat the bar ductility afear nicking
#auld ba appreximately N, Additions) information on probabilis:ic
fialysis s conrained .o Restereaces 1 snd 2 wh':h indicated that z=era

than 945 of all nicked bers st My-cn and Clinssz plants will ave ducti-
litiss greascr taa 3.35%

Tuis zepor: prazents “he aualytical approsch for assessing the requirad
bar duetilizy i bath flexuczal mesbers and shear walls et ultimate load.
The srglesic ] <porosch dewonstrates Lhat tha minimum requilsred bLar
ductilize Fur flexaral menberss dusigned te@: {3) ultimate losds in arcord-
dnce wizh A07 318 18 4.I% axd (L) for imract laads {3 5.3%. Appesdix A

To the s-pz-: =2rrvides suppssting caleulatizrs for <hese resulcts. Design
CABEIs fur flexural members anc ikear walls have haan daveleped Lo assess
the c.zazi1ty of nizked reinlorei.g stecl, shewing no-nick zones of Lhe
Chutermed STTUSTUT? and the adcilicnai rejnforcements required.
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ATTATIMENT D

Apzendi: 3 to the repert provides information of addirlonal Lesis on th>
2.2l of nizkad reinlorclag steel and excerpts of a paper antitlad,
"Experiures with Conciete Anchors on Northaast Utilities Ceonsrru.tion
"rejuces” prasented at ASCE Sperialcy Confersuce on Corgssruction Fractices
AL %cnn Seate University, Sentanher 16-1&, _981. “The paper cencludes thar
nicked rainfosclni steel does not affect tie ultinste ntrargth of the bar.

DisCL.ESTCN

The 0L recort deals willi the aznalytizal soproseh n=ad in calculating tha
raquitat ductility in flaxurs;l elewsnts £ ultimate incds considering
JeManT _edlstiilulion ¥né CTROY rfeglirements of ACI 3!R. The du.tiliLy
or nltincte sizédn is caleulated frow the mement/curvarure relationship
3stihiichal Dy the propascd method 4f arslysis and hazis asswnplicus.

The effact cf st:ain Lardening of steel reinforcamens is cons.desed only

for Cosurminiic tue Ares whete plastic iinge is farmed and no: for xitrangsh
salanla=ion
!

=) re lesi Lhat this analyticsa! zpproach 15 reasouadcle sod
weaptablae,

in Sage thz
H

the reduced ductillty of & nicked har is thought to ba l!ess
than the ¢

cu-el:e required duetility, the strenzth of <he azes should
n6 re-anelyvzed Ly incapazitating the suspicious har.

The rannrt cil-esses, in Appardix 2, the Lest results of rebars drilled
vith carkide bhors. Four drill bt sizss (3/8", 172", 3/4", and 1") and
five har <igzes (Nos. 5, 5, 11, le, and 18) vern used in the test progras.
Three ipeaimens for euch en=bination Fl-r providad a setal of 60 tests.

A cortral spec.men of es:h bar 3{Ze wa: taien from the same bar as the
athar arecimens. The comtral Hars wese out drillsd bus sendile tested for
=emIurinen puvpose and bamei‘ne data. Drilling was dana in 3 dimrnare,
vertical poelt.cn Wilh zortinnass Pressuze tor rot lezs than 15 secunds.
The felewing orsesvalious ha€ vap made:

L. Jeduction in uitimsss strern-h due to drillingz ranged frow 0%
- - bkl

0 2% for all beri exceps that ¢f NS rebars from 2% to 6%.

- i All tass bLicke sbove the spen
b3 (enrgol Lar hud n ul=ims
Tag:ired,

ified yield and nltinmare strenglhs.
- - bk 4

2 sTrenglh 2395 zreatar thaa was

[T

The 2etest penelrulicr inta tha bodv 0f the bar was apnroxiuately
YA e

3 walla the delect dismelers fanged frum T/36" =a 316",

The teat snmulen Teported in Apzendix 3 have identilied Lhe lorgess oizk
which cau be irflicted on Teinisroing staal BV @ Tungalen carbida drill
AT, Lle uiility recommendation, of 4/09, that 1/2" dia. x 1/8" deep
deswcts should be ncceprtable.

WTeie tests amd obearvatiuna . reparted in appendix B, wern performed for

Halixlone TTT Project aid were simidar ro *hose at Lhe Clinton and

Ldcumaed silon. Justificalion Yas baan establislied that the tast results
dre apolicable Lo TaS8lle.
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TTASHMENT D

The analyticsl medel and gssuoptlons uszd in Lhis report for the assessament
of tar ductiliry are racsonable and logiczl. The proposed method of analysis
i Consistent with the tequirewent. of AT Code 318 ond s acceplasie. The

wtilivy [0z flexural memoers as calculated by th
eaalytic2l approach (viz., 4.5% tor ulsiuste non-impact rmd §.5%
imrAac

[iniz @ requaired har d

-
=

1]

1
for

» 3Te also acceutalle and may he nsed as
e¥siwar) IBETLALTY =) minenly 17 nae of moment redi




..Attachacnt s . -
/Zv/.?/” MORRISON CONSTRUZTION COMPANY Ferm No. PC-13%
Oatz laSelle County Stction Rev, 0 / T2-79
TORQUE WRINC!! CALIGRATION CLRTIFICATICON

6t L4/ 30/ p0 (1) - e L TE
MCCeo 1D Neo. &f Tarqus Wrench L35~/?/ j.;l .Q/? //‘I: !E 3 ){PJ"
N{Ce 'O No. of Torque Virench Tester . f2/vr 77— sog7
. . *

TrPE CF T2QUT waINGH: L\’) Clicker Type | ( ) Torqometer
IOTQUE TE3T% T WRENGH  READTNGS ER2OT__
SETTINGS IQ'(ZTFc’vw_u_;—[.Com erclozxwis s Ciozhvise | Ceunterclozkwing i
. ERO N BT B Jh_ (rz ®
L 7 it/ P O 4 >
:‘L .'_.__,7/" ¢ ‘ Ll AL =2 -
L Llse : L3 |\ _ /5o L 2
z (20 | 2¢0 L9 Lo | o
4 i -
| |
b2 ,,f :
TOLERANCES
C.;i .;'\c:-T;',»e. . _T_c'qomcfer
Clockwise T4 4% | | '-l Clockwisc =+ 2%
: Courterzlackuite = i 6% Counlcrclavkw?:c =+ 2%
Intirument es-t flcat’en wes aceamplished by vse ofy C‘_(. 0 p.n». L_J@
Lonlins BT~/ LT ny _@Aéc-’.l:_/.u’ L LC-3IC Refl-0
- Commaniss L  - v = .. boe o T T -'.._ . - 7""’!_0 v Dl

—_ : - — ""PTJ‘I\

e,

o 2 : m .,.RY.(

T 3T CoMD\CYED BY : WITNIS5ED FY

@p:mr

- ———— — -



