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Side 3: wy = k(m @)= (757 - 16)(TSPIN2HS ML w
a=25 =35 a=05
k=1-4a73=21 =150 - 32375 L w
hence, k= (1507 - 32)/(375°)
w, = K2/5)L w — 200 M8 eo=A5) 0
k= 4/15 Side 4
a=a=a=(2L/5VL_ = 2/(5r},
Side 4 thisisidentical to side 3, und therefore k=1-4a73=1-3Q2/3AVB=1-16K157,
W, — W, hence,
k=173 w, = kU f w) =757 - 16WTSANGASH)L, @
Case 3: ={757 - 16125 @
. 2 k, = (757 - 161257
3\9\@ N It L/L,>=125,then
KN 3 Side 1
/ 7
J Y 4 [=30,4, m=03L,
Q a — 3L JAVEL, - (3idgr
' 1 a,={105L YL =05
@ = Spf%
Figute 3 Slab pane. contibuous along one of the L=1-4a41—1- 25748
shorter side~ only
therefore,

(L {125 by L.>123
w, = K0 5L @)= (4%-25 af96

For L1 <125 k= (48-25°%/96
Side [ . Side 2 - s 1s 1dentical 1o side 1, and therefore
[=3LJ5, m=2L/>5 w, =W
@, — (3L /5VL, = 3/5 k, =(48-25/96
a, = (2L /5vL - 215
a =172 Sicle 3 :
k—1-43-213
a=a=a=172,
thercfore, L —1-4a73=283
) o hence,
w, = k2L S w= 1315w wo= kil SL @)= (20012 )= {1/ o
k= 4/015r) k. =173
Side 2 : (his s denucal to side |, und therefore Stde 4
W, = W a=a-a=1/72,
k= 4/15r) k=1-4a/3=273
Side 3.

henee,

W, = AL e =20 VWL e = (12w
a == a={(2L /5, = 25, ko~ 102
k=1-4a3 - -30205m 733 — 1 - 164754

For Use other cases, similar procedure 1s employed to

hence, arnive at the following results.

Journal of EAEA, Vol 13, 1996



4
Case 4; 2
SAONANN S NANNNNN
\\
N ):’;
N
4N Y
N
N &
\ (L'.'B )
N
1
Figure 6 Slab panel continaous along the two adjacent
sides only
k=203-7)15
k=0-r5
k, =4/15
k,=1/5
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Figure 7 Slab panel continuous along the two longer
sides only,

k, = (27 - 47)/54
k.= (27 - 4r)/54
k, = 2/9
k,=2/9
2

Case 6: i r P e L L LSS
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Figure 8 Slab panel continuous along the two shorter
sides only

@L/L,<15 (b)L/,>=135.
IfL /L, <=15 then

k= 2/97)

Journal of EAEA, Vol 13, 1996

Bedlu Habte

k, = 2/(9r)
k= (277 - 4)/(547)
k,= (277 - 4K547)

IfL/L,>= 1.5, then

k= (4-37)/8

k=438

k=172

k=172

2
Case 7: \\‘\\\\\\\\\\\‘\
7.
§ "¢ q;’
AN 3

3 ;
AN s
J
\

N Y VI NG W W S N N N e
7

Figure 9 Slab panel simply supported along one of
Lhe shorter sides only.

k = (108 - 25°)/216
k,= (108 - 251216

k,=2/9
k=173
2
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Figure 10 Slab panel simply supported along one of
the longer sides only

(@ Ljl,<i2 MLJL>=12.
If LJL, <12, then

k =2/(9r)

k,=1/3r)

k, = (1087 - 25)(216/)

k, = (1087 - 25%(216+)
If L/L ,>=12, then

k. =2(25- 1277)/125
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ky, =3(25- 127125 Fmally, with the help of a short computer program, the
k, =2/5 various coefficients have been computed and tabulated
k, =2/5 2 in Table 1.
SAUN NN NN NN NN AN NN ’ _
Case 9t > : Table 1: Equvalent Uniform Load Coefficients for
N ~ N Moment for Beams Supporting Uniformly Loaded Two
N N N - way Slabs,
-4 N N I { For moment basedon k=1-4a%/3)
N /T./ N
NES \ w=k wl,
N N
NTTHRERE RN TRNEESXN In which,
/
Figure 11 Slab panel continuous along all four sides w,= equivalen! umiform Joad on beam along
side 1 { kKN/m) ,
b, =0.5(1-r13) k, = equivalent unilorm load coeflicient
k=05(1- 3 ( Table 1),
k=113 t = uniformly distnbuted stab loading tkpay,
k=173 L, = short side of the panel {m),

¢+ = Lhe side nurnber of the slab panel
flwd)
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Table 2. Equivalent Uniform Load Coefficients for Shear for Beamns Supporting Uniformly Loaded Two - way Slabs

Support L /L,
Condition | k
1.0 1.1 12 13 1.4 1.5 1.6 1.7 18 19 20
k| 03333 03623 0.3843 0.4014 0.4150 0.4259 0.4349 0.4423 0.4486 0.4538 0.4583
. ky 10.3333 03623 0.3843 04014 0.4150 0.4259 0.4349 0.4423 0.4486 0.4538 0.4583
k03333 03333 03333 0.3333 0.3333 0.3323 0.3333 0.3333 0.3333 0.3333 0.3333
k, |0.3333 0.3333 0.3333 03333 0.3333 0.3333 03333 0.3333 0.3333 0.3333 0.3333
k, | 0.4720 0.4942 0.5111 0.5243 0.5347 0.5431 0.5500 0.5557 0.5605 0.5645 0.5680
ky, | 0.3147 0.3295 03407 0.3495 0.3565 0.3621 03667 0.3705 0.3737 0.3764 0.3787
2 kE, | 0.2667 02667 0.2667 0.2667 0.2667 0.2667 0.2667 0.2667 0.2667 0.2667 0.2667
777777777 |k, | 0.2667 0.2667 0.2667 0.2667 0.2667 02667 0.2667 0.2667 0.2667 0.2667 0.2667
k| 0.2667 0.2933 0.3200 0.3459 0.3671 0.3843 0.3983 04099 04196 04279 04349
k, § 02667 0.2933 0.3200 0.3459 03671 0.3843 0.3983 04099 (14196 04279 0.4349
3 k, | 03147 03264 03325 03333 03333 0.3333 033233 0.3333 03333 03333 03333
’ k, | 04720 0.4896 0.4988 0.5000 0.5000 0.5000 0.5000 0.5000 U.5000 0.500 ¢ 5060
..., | & |0.4000 04347 0.4611 0.4817 04980 05111 (5219 0.5308 0.5383 0.5446 (.5500
Y k, | 0.2667 0.2898 0.3074 03211 0.3320 03407 0.3479 03539 03588 0.3631 11.3667
2 4 k, | 04000 0.4000 0.4000 04000 04000 0.4000 04000 04000 04000 04000 04000
k, ] 02667 0.2667 02667 02667 02667 (26067 02667 0.2667 u.2667 02667 0.2667
fididiid k, | 0.4259 0.4388 0.4486 0.4562 0.4622 0.467] G471 0.4744 03771 0.4795 10,4813
k, | 0.4259 04388 04486 04562 0.4622 04671 04711 04744 04771 0.4795 U 4813
5 k, 102222 02222 0.2222 02222 0.2222 0.2222 0.2222 02222 02222 02222 0.2222
(CEEECe k, 02222 0.2222 02222 0.2222 02222 (2222 0.2222 0.2222 0.2222 02222 0.2222
k, | 02222 0.2444 02667 (.2889 03111 0.3333 0.3535 03702 0.3843 03961 0.4063
y C | &, | 0.2222 0.2444 0.2667 02889 03111 0.3333 0.3535 03702 03843 0.3961 (.4063
i 6 2 k, 10.4259 0.4514 04720 0.4873 0.4967 0 5000 0.5000 0.5000 0.50(K) (.5000 $.5000
k, | 0.4259 0.4514 04720 0.4873 0.4967 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000
|k ] 0.3843 04043 0.4196 0.4315 0.4409 0.4486 (.4548 0.4600 0.4643 0.4679 0.4711
4 2 k, | 03843 04043 04196 0.4315 04409 0.4486 0.4548 04600 0.4643 04679 04711
E k, | 0.3333 03333 03333 0.3333 0.3333 0.3333 0.3333 0.3333 03333 0.3333 (13333
k, ]0.2222 02222 0.2222 0.2222 0.2222 0.2222 02222 (.2222 0.2222 0.2222 0.2222
. | k103333 03667 0.4000 0.4296 0.4531 0.4720 0.4875 0.5003 0.5111 0.5202 05280
1 & ’& k| 0.2222 02444 0.2667 0.2864 03020 0.3147 0.3250 03336 03407 03468 0.3520
A b |k, | 03843 0.3959 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000
k, | 0.3843 03959 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000 0.4000
k, 103333 03623 0.3843 04014 0.4150 0.4259 0.4349 0.4423 04486 0.4538 04583
’j k, | 03333 0.3623 0.3843 0.4014 0.4150 0.4259 0.4349 0.4423 04486 04538 0.4583
; 9 k, [ 03333 03333 0.3333 0.3333 0.3333 0.3333 0.3333 0.3333 0.3333 0.3333 0.3333
/ &, }0.3333 0.3333 0.3333 0,3333 0.3333 0.3333 0.3333 0.3333 0.3333 0.3333 0.3333
( For shear, basedon k=1-a ) w,= equivalent uniform load on begm along side 7
w,=kwl, (kN/m),
k= equivalent uniform load coefficient / Table 2),
1n which, w = uniformly distributed sle loading (kpa},
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Negative moments are slighlly overestimated by the
equivalent umform loading since &, is gresater than &
for all values of r, and the maximura variafion is 9.6 %
(i.c. when r = 1). The coefficient X for the EBCS2
loading has a 2.4% to 4% varialion from k,.

Side 2,
Using the actual trapezoidal loading {24] ,

M, =(0.6 - 2477220 - 817 +7.87°)/ 15000 ) . L., /8)
=kl L'/B)

/ N\ ‘[th
a Ly #r

Figure 22 Propped cantilever beam loaded with
trapczoidal loading

Using equivalent wniform loading (Table 13,
M o = k(. L /8)

Using the new code ( FBCS2 ) recommendation

[24,11],

AL =T B 2R wl LH8)
—k (el 1R

Negative moments are shightly overestimated by the
equivalent uniform loading since k, is greater than &
for all values of r, and the maximum variation 1s again
9.6 % (1.e. when r = 1). The coeflicient K, for the
EBCS2 loading has a {.1% to 4.6% vanation from &,

Side 3,
4/\ IO' .,I.f_; w
l Ly #x

I'tgure 23 Propped cantilever beamn loaded with
triangular loading

Using the actual tnangular loading [2,4] ,

M, = (2282/9375) a. /R)
= k(i '/8)

Using equivalent unitorm toading (Table 1},

M oy = k(Wl,'8)

Using the new code ( EBCS2 ) recommendation
24,11],

Mo = (1178, /128X L L 18)
=k (<l L’/B)

Here again the comparison shows (hat the equivalent
uniform load coefficient k, is higher than k for the
actual triangular loading, overesimating the support
momenl The coefficient &, for the EBCS2 loading has
a 2.4% variation from k,.

Side

4/\ I Ol fuiv
3 Lx 7

Figurc 24  Propped cantilever beam leoaded with

inangular loading
Using the actual tnangular loading [2,4] |

Mo = (1141/3125) Wl }/8)
= k(wl,}/8)

Using equivalent uniform loading (Tabie 1),

Mmuz t{@Lxs’fB)
Using the new code ( EBCS2 ) recommendation
[2,4,11],

Mo = (L1178 /128wl L 8)
=k (@LL )

Comparison, in this case, shows that the equivalent
umform load coeflicient &, 1s higher than the k, value
for the actual tnangular loading, again overestimating
the support moment. The coefTicient £, for the EBCS2
loading has a (0. 1% vanation from k,.

Other panel support cases can  be similarly
investigated  One may conclude that the cquivalent
aniform joading coefficients denved in this paper
ovverestimate  suppert  moments  while  they
underestimates the span moments. Except for very few
cases, the new code recommended coefficients produce
moments which are closer te the ones produced by the
triangular or trapezoidal loadings.
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