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Q Column

- Q Panel

Q Column

-- Q Panel

Q Column

Fol the beam strips. the first change Ii'on.r tl-rc n.iidspan monlcnl ol incrtia nor-
rnally occurs at lhe edge of drop panels, if they arc used. The next occurs at the edge
of the colurrn or colurnn capital. While the stifl'ness of thc slab strip could be consid-
eled infinite within tl.re bouncls o1'thc colunrn or capital. at locathns close to the panel
centerlines (at each edge of the slab strip), tire stifJness is nruch less. Accordirrg to ACI
Code 13.7.1, liom tl're center ol'the column to the face of the colnrnn ol capital, the
fi)onlcnt ol'iner-tia of the slab is taken equal to the va]uc at fhe tace of the column or
capital,dividedbythequantity(1 *c./i.)r.whc-rer:,and1,arethe sizeol'rhecolumn
or capital and the panel width, respectivelv. both nreasured transverse to the clirection
in which lroltlents are being deterniined.

Accor-rnting lbl thcse ciranges in monrents o1' jnertia lesults in a nrentber. lbr
analvsis, in which lhe nroment ot'inertia varics in rr rlr.pr,r'ise nrtnncr. 'l'he stitttress
factors, carryover factors. and uniforrn-loacl fixcd-end rr-rornent thctors needcil for
tltolltr)lll distribution analrsis (see Chapter 12) are givcn in Table A. 13a of Appendix A
fol a slab rvithoLrt dlop panels and in ?Lble A.131-, lor a slab r,vith drop paneis rvith
a depth ecluai to 1.2-5 times the slab depth and a total length equal to one-thirci the
span Jength.

c. The Equivalent Column

In the ecluivalent lianre nrcthod oi analysis. the columns are considered to be attached tcr

the conlittuotts slab beanr by tcll'sional mernbers tllat are lri.rilsverse to tlte direction olthe
span firt- lvhich rromeuts ale being lilrnd; the torsional urctrrber exlcnds to the panel
centeilines bounding each sidc o1'the slab beat.n unclel stucl_y. Trx'sional deforrnation o1'

these transvet'se supporting uternbers reduces the elt'ectrve flexural stiffness provided by

lrl

:LRI,t 13.17
:::ig idealization lirr
;,,ltnr framc antt11,sis.

Q Column

i:K1zra i:'::.:::'a,ir,

*::*:.:.i,,r:rrrr:ti iLi. t, Uu,

*rliiriirrrrlrltr;air.Aiiriri::,.:
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456 DESIGN OF CONCRETE STRUCTURES Chapter I 3

FIGr-lRE 1-1.18

Tolsion a( r tfautsverse

supporting metttbet

illrrstrating the basis ol thc

eqLrrvalont t:olunttt.
lz/2

/.)/.-

/ 
^lGr-

^flg'
?'o'

the :rctual colunln at the support. This efl'ect is accotrnted tbl in the anal)'si: ''.

lvhat is temled a1 eqtrivctletit-tolitnut having stiffness less than tlrat ol the actll:il -

The action ol a column and the triinsvelse torsionai lr]elnl)er is casill' c -

rvithrefelencetoFig.l3.l8.rvhic1rshows.foril1ustratrcln.tIieccl1utnnantltr',''
beanl at rhe exterio; support of ii co,ti,u.us slab-bealr strip. Irrom Itrig. l l

clear thar the rotational restrainl provide.l at the end o1 the slab spannir':

direction /1 is intluenced not only by the flexural stil'fi.ress of the coltttriil blti *

the torsional stiilhess of the eclge beam AC. With clistlibuted torque rrr' applieL: "

slab an<] resisling torque 
'1l 

providecl b1' the colurnn' the eclge-bealn sections 'r

C will rotate to a greatel clcgree than the sectioti at 13, tirving to torsional cletoi:

of ttre edge bear.p. To allow ior this e1lbct, the actual cglumt.t and lleani at'e rc1']' '

an ecluivilent colutnn. so deilned that the totai flexibility (inveIse of sliffnes-i

e.lLrivalent colutnn is the sum ol'the flcxibilities o1 the actttal coltrlnn and btan' -'

lll +-"
K.,, 'l1, Ar

where i(",. - flentt'al stillhess of equivalent column

K. : flexural stiflhcss o1'actual column

K, : tor-sional stilfness of edge bcanl

all expt.essecl in teuits of niontent pel unit rotation. In coniputing K,., thc moll-l-

iner.tia of the actual colutrn is assuined to be intlnite iiot1l the top of the slah '

bo1to11-r of the slab bearn. arld 1, is blscci on tlle !Ioss collclete scCtion elservhett '
the length. Stit1ness {acto's 1-otl \uch u casc rttc ei'en in T'rb}e A'13c"

The ctl'cctive ct'oss secttion of the tlansvefse tolsional lnenlber, wl]ich nr''

may nor inclucle a beant 
"veb 

projecting below the slab, as shown in Fi-e. Ii.18. ,"

same as clefinccl earlier in Section ll.6c. The torsiollal collstant C is c:alcLrlrl'

Eq" t13.6) based on the el'tbctive closs sectioll so detelmined. The torsionul str:-'

K, can thett be calculated b1' the cxpression

":S 
eE'L

"i z-J L.ll - ,1ll')'
(11
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