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Ttis rark .idi rt irrdtibs tt. 6.h.vior ot or.ret T-DqE ir 3ta.,
.rd corp.r,"g thh worl sirh crirtilB.od6,
Forn No 'l.be,ht. ob.,in.d fmD rh. ti.rnture. hrt. brer itudied ir
i[is wo.k-32 rith ,rirrups ard t0 without. All rtrele b(rn{ with their
Itahg.s and p{fl ot their si.ns in.oDrJressioD (a.e, ding ruly.s T-
b.ams), r.iled in .h€rr, Extn.e cod6 ir{ do nol givc .;y diitiomt
slr€trgth estiosrioB dlc ro rhe pr.s.!c. of r[c nrlge
RegBioo .!.lytb l.d to . prcDord d6istr equtiotr lor T-bac To
.snircttr..cud.y of rn.prepos.d r.thod..dtL..i inAE.tnodr,
lhrisri.d rrdysit fsr&dird Dei.tid (SD) lnd Co.di.ie of
V.riltiotr (COV)Iofsh..r flilure etr.rgrh to predicred ddigtr vctue rre
used, The prono!.d m.rhod Civ.r lor.rSDud cov!rlu.! whicb ar€
0.194 .ril t3.?9% r.spectively conDritrs wiih the bst vrtu6 of BS
nelhod whicn cr. 0.158 ,nd 20.5no/..

Xcryor{r: LonailudiNl nel dio p", ..i.forcd cecerc. T,b6nq wb
minforeeenr. sh.!r doirn
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!trs. a Teholosj, vor 24. N o.e, 200s shar Siold or R.iirorc.d
coll.eT-B.c

z Shear spe. disunc. berw€en conceorla1ed losd ed facc olsuppor!

?r/ Fl&ec Pidtt, rn
Cor coefficienr of vEiaiion ol w&, / v.* )d Distarc fron exkene .odpEsion fib.r to centrcid of

longiludi.al tmiotr einfoEdot,,,
4 speihcd .onpBsion s.stn of mtq MPa

,rr Spdfied yield slrcngrh ofdnforcenen! MPa
M, Fado!€d moment ot setio. coisid.Ed, Mm
SD Sl! ded deviarion
,/" Nomin l sta slr.n8rh prelided by @rcrerc,,v
4 NoDin.l shed stlcng$ , /r'
Ltr( shcd esisrece calolaled b, ACl02 oerlDd Gefftncel),x,;6 sh.tr Esisrm( calcllared b, BS-85 medod (rcr.Ence ?),,
/,..!z slr6r r*isE..lcul.red 6, N2.82 hahd (Ef.rnd 3),,rv
' Sh. E3istue Ekulalld byCAN-84 hdhod(FfeMr.4r,N

"' Sna Eiisrtu(e calclland b) fi.popoied m.rhod, \
v, Nominal shd stengh provid.d by srimgs, X
4 Faclort.t sn@ forcc rl sction coBidftd, x
; Mean value of ry,o / v,".k )
p, Ra o of lqiiol3h.u EiG fol(msl
P" Rario of rsion €info@.nl

IltmduciloD fie s!@ ep.city of T-b.us viln
ln F&lic deE my.xin b.ds high pqritivc hending nmcnts

tltd @Ey cotuenlEtcd loads *htr $e fldgc rs i, @npr.ssr6.
lPplicd al disrdc* far froh 1heir 'l his is .vid.nl fDm lefcEnc€s (l -
suppons. \vilh th.se b.ms thcE 4).
day be a ritulion ,h.e both
!h@ dd bcndiry molMt @ R66rtn Slnlfiotr@
hig!. vhm d.se b.ms e T- The papd Eviews the shtu
bem-- a !.ouii.ndr is n eded Lr d6isn bas.d on 4-code hohod.:
.tesio of d.f btu" $heE bodr ACt-O2rr, BS-85'" NZr) and

sh.E; tud bmdins m nish. CAN(r'. dll ol *t ch shuw oo
At pE*nr, no derisn code is stMsth conlnb'nior ftom fie

.vailable lhol 1ates i.ro accoul fl.nge on the compr$sion side,
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Tte 42 Bls of T-b.ms failing in
shea e usd to eval@!. rh.e 4
Derhods. A propGed simplc
design hethod, whi.h is basd on
a rcsBsion dalysis, h

All available iests ol sh.
lailure ol flosed bems obhined
lrcm rhe liteBluie arc useri in rhis
work. Table (l) gives the rdg. ol
vdables of tbese 42 fl.ng.d
b€@$12 of which dc wilh
stlmps. Ttese variables aE
cohPE$ive siren$h of cono.rc
/.r . sha spm lo depfi Blio d.
width Etio b7h, ddo of r.Dsion
Einfo(ed€ p, 0d no i l
slitup stEngtn l,!{,. Thse b.s3
aE oblained froh Ef.rchces (5-?).

Ei.lu.tior or ElpcriDoi.t
Rdrlrs Eilrhg Sha. D6i8D

Th. followinC I cxis$ng
nelhois cosidcred ir rhis @rt
re .pplid !o rhc expenn.ntal
resulb ol ldg.d b€dms farlin! in

To compde berwen d.siln
methods, shcd rsntara VFljr
wiu be us.d inslcfldofthe nodinal
v, csr" rhroughour (c.s. pe! ACIIIE
codclr): V,.c!.= 0,75 Von()

1-aCI ll8 iU 02 Code Meth.drrr:

"r.rr""rl

C Strngih ieduotion foL)r equl

/r, Sp.cified compEssile sbrns1h

P, Rdio oa tcnsion EinfoGnent

d Dishcc liom
@mp!.sion fibn lo cmlrcid oI
lonshudinal Ension
Ginforcemcnl, m

|/" f&lord sh. foEe ar srion

,/, Foclorcd morc ar s{ii@
@Bider.d, r_.on

p, Rlrio of vsr!.rl sh@

/, Sp.cified yrcld str rrg$ ot' -infor.trn, \,lP,
I/. Nominal 3h* sE@gh

prcvid€d by concrac, N
/, NoBinal shd slren$h prolid

.d by shea cinforcemen! N

2.Eindrcsle l4€rlodi):

,,.,"'t,*f1e"pf

'{[,c**t/']'
/. -Stcislh reduclion factor lor

/, =SlrenCth redetion factor for
Einforccrtnr cqud 1o 0.87
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3-NqLzlallldlltle l{!!l!od0):

c= 0.85

nqsure of the releYd.. of the
melhod foi prdiction of thr ratio
(v6 / v,-&). Fron Tablc (2),ir
@ he sn rhrt rfie Cmrdim md.
meliod hB lhe hiEh.st COv (al
3r.sl). Thc best COv ol all 4
cxistin8 h.lhods is in the BS codc

+ *- lb,'""t[ +,". ".,,.",1-,

".^,8'",

B, using lhc Eere$ion ardysis,
thf, 42 lest dsllts *re dalyad
bt a F6onal compder. The aih is
lo oblai. a simple and conscn€tive
design mdnod for shear thrr gives
thc lowesr possible COv valEs of

C,-035

,,1* 
", b")[t,", * { t",.,

4-e4!?4rq-!'ede.U!Ir!d1

- dr Erio (v- / V,*r This bagv,.qfl'.rJLt.t...,.tt'.d rr ,at.d ro dE tolo*inc DEdicrion

, "t"*,,"\(iP. ,,.,1" .\"

Sl.risric.l .vlluriotr of sistins

Table (?1 indicat* thc valu6 of
the resulh ofdie 12 tesrcd beds,
compaed with pledicrcd nrogrh
(vd / v,."d" ). The$ valu6 stow
a ranee ot 1.406,2.247 fo! ihe
mm of tis nlio. The Canadim
code hethod is lhc mosr
conseryalvc with 611 42 bahs
bein8 on rhe efc side. Tbs
nElnod ha rhc hignd m.m t,tE
(1.:.r7). thc hishes lotr rado
{l 298) and rhc hiChesr high mlio
(4.741) of all 5 nethods of design

TIE e.ficiem of @iarion
(COV) sircs a sood indic.tion sa

, - ae8. rhickGs, ,,,
The prepoed equ.iion h.s lesr

vnlu.s of sktistical Esulrs thm
otho m€thods lirh efer
Drdidions. lable (2) shows a
sumary of sEdsrical cvaluario
of lhe popo*d d6i8n neltod.

Io illusuatc the releyance ofrh.
proposed desi8r netnod fic ratlo
of (v'd / v.""k) hrs ben
@nparEd by rhk cll$d ,irh 0tst
of lhc lald avaitable design codo
pmcedlE"Eqn.(l) b, ACI ll8 M-
02. rh*e ec shoM in Figs. (1.2

Th. @6p6ris. in [is.(t)
bcrwed th. ACI-02 m.lhod md
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lhc proposed metlDd sho*s, !s
exp€cled Lon Table (2). a ldg€
scaner in rhc AC!01 iahod. as
comlaed to th. poposed Eqn.(s)
Proposed equion *ir6 rlE nor
accwlr repree dtio. widl the

Fi8.(2 and 3) show ihar 6e ACI,
02 nerhod lcads ro *cesiv.ly
consaati\r predicrions ol high.r
stio ol tenrion br reinfdce@ni
tu,,) ad si&! stns6 lalucs {p/r)
in ndked co E5t ro d6ign b]
Eqn. (5)

Based on thh work. de
aollosins 6!.lusio6 e hnde:

l. Mosl rcsults ol ACI-02

She SrMgih oiReidlo' rcd
cmrET-B!:B

method h escntially
ocheg.d snhin th. mec of
/. Tlis conftasts witl Acl-
02. a slight dop of sllty wirh
incesinc 4 can be noriced

indi@lina fial ihit Dcrho<l h6
Icsser nEgin of salely wilh
in.l6ine 4, i3. a rcsaive
slope is obtained from esulll
of(v'c,' /v,i* )\!6N l.
ii similely l,l1e lonsnudinol
ncr Rrio Fis.(2) h6 linlc
iniluencc on ihe salely of
prdiction by dE prcpo*d
delhod, in colka.t eith ACI,

iii. Sidild conclusion is dFm
ron [i8.(3), *hdc chalgB in
(r,, hs linl. infllcnce on the
ef€ty oI prcdi.ioi by 0E
pmpoed octhod @ntdsdng

Ihb es.&ch h3 ben @ied
out al the Shcturl Divkion.alhe

p4dictiob oflrrcnet wilh hieh
$irhme c h..1 of (vE / Vr
.n. ). While the proposed
m.6od t.d io inpov€ 6ulls
@hp@d lo ACI-o:. The
proposd method 8i!e
@n*darive nrengh values
wilh low rnn!€tic n6 of

2 Tabh (2) shoqs rhd &e
COv oI the Bio lvd / Vr
$B) s?s in d.selding ordq
37.51, 10.23, 2?.19 ald 20.58
Bpccriv.ly lsing CAN-84,
ACI-02, Nz-82 and BS,85

l. In thc comp&i$tr
hervq rhe lalgl lvlitabl.
code mdhod of desjgn (ACI-
02) md fic prepo*d turho<!,
rh€ followins oonclusions @

i- Fig,(l) shows dral drc sRfery
ol pftdioion by rhe proDosl

UniBEn, ol T€ch.olo6r. Thuns
e exprcssd for all eho help.d.

Th. lbuowing it€ds G
@mdd.d for turE studiB

l. Shear capacity of high
5r6gt1r corcrclc Aased

2. Modiliing dE
equalios, s,bioh & {sed in
Pllst sludy for predicti4 th.
shed sb.ngrh for bemi
having I tud L scrioN.
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Rrito olt .ttrr rilforc.D.rt p"
,- ACI-02 n.ihod

Rlrio of retrroh .einforcefic.t'r,r
b- Props€d hdnod

Figure (2)r htluene of R.iio ofter.io, reitrfor.cEcrt ," on t.st
rEultr.
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Nonitral srirrup srroDsih li6 , MPs

NomiD't stir.up strcry.h/1,. Mp,
b- Popos.'i ndhod

FiguE Q): Infiretrce or Nomiut stj.rnp srr.nE.h /url or 16r hsntr.
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