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e. Design af Columns

Columns in two-way constructi*n must be designed to resist the moments found
from analysis of the slab-beam system. The colunm supporting an edge beam musi
provide a resisting moment equal to *:e moment applied frr:m the erlge of the slab
(see Table 13.4). At interior locatioas. slab negative mrlments are found, assuming

that dead and full live loaels act. For the cclumn design, a more scvere ioading
results from pa*ial removal of the live load. Accordingi3'. ACI Cade 13.6.9 requires

lhat intsrior colum*s resist a mornent

M, : 0.0?[( qo, * 0.Sq,*)lrli * {b-Ji(li,i'J t tJ. /.)

In Eq. (13.7). Qeoarnd qrd are? raspectively, the factored dead and live k:ads per
unii area. The primed quantitirs refrr to the shr:rter of the lwo adjacrnt spans

(assumed to carry dead ioad only), and the uriprimed quantities refer tr: the lnnger
spaa {assumed to carry dead load and half live load.). In an1 cases, the moment
is distributed to the upper and lower columns in prnportioti to their relative
flexural stiffness.

13.7 FLEXURAL REINFORCEMENT FOR
COLU MN.5U PPORTED SLABS

Consistent rvith &e assumptians madr.in analysis, flexural reinforcement in twa-way
slab syste$s is pleced i:r an orthogonal grid, with bars parall*tr to the sides qf the
panels. Bar diame.tsrs and spaci:rgs may bs fcund as described ia Section 13.2.

Sa'aight bars ale generally used throughout, although iri some cases positivi*moment
steei is beat up whers no longer aeeded, tc pr*vide fcr part or all of th* ncgativc
requiremeut. To provide f*r local ccncentrated loads, as rvell as to etl*$re that (ensile

cracks are rtsrrow a*d well distributed" & maxi:rllrm bar spa*ing at critical sections of
2 time* the total slab thiclness is specifird by ACI Coda 13.3.? for rwo-way slabs- At
least the minimum sterl required for hmperature and shrinkage *rack contrel {s**
Se*tion 13.3) must be provided. For p:*tecdo* of ths steel agaiast damage &om fire
*r corrosion, at least 20 mm concrete coYer must be mai:rtained.

' 
Bscause of the stacking that results when bars are placed in perpendicular lay*rs,

the iener ste€l will haye *n eff,*qtiva depth I bar diametar lr*s tlan t}:e outer steEl. For
flat plates and flat slabe, the staeking probler* relates to middle-strip positive steel and

crlumn-strip negative bars. In fiuo'way slabs vrith beams srl the column li:res, stacking
sccllrs fin th* middle-strip positive *teel, ead in th* columa strips is importaat m*inty
for the c*lumn-line bear*s, becauss slab mom**is ait ustally very srn*ll iu the region
where colermu suips interxect"

Ia the diseussian of tbfl stacking prcblam for tw+-way slabs supported by walls
or stiff edge beamr, in Section l3-4 it was pointed out &at, because c*rvaturss and

msmelrts in the short direction aro grsater than iu the long direction of * reetangular
panel" short-directian bars are mrmally placed closer to the t*p or bcttom surlace of
the slab, with the larger eff*ctive depth d, and long-direction bars are placed imide
these, lvith tlrc smaller d. F*r t!t/o*$yay bearnless fl*t pl*tes, or slabs with relatively
flexible edge beams, thirgs ar* uot so simple,

Consider a rectangular iaterior panei of a flat plate floor. ff the slab column
strips provided unyi*lding supports for the rniddle st*ps spaxlning in the perpendi-
cslar directi*n, the short-dire*tiori middle-strip curvatares and moments rry*u1d


