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f
1,[]0.8+—=
1400

t.:
™ 36+5p(a,, —0.2)

L 5.8
=—2="=1.0
b S, 5.8
ston-{03 20
=150.118 mm >125mm O.XK.

tmin =
36+5x1.0x(1.5-0.2)

= Uset=160 mm

Example 5
Find the minimum thickness of a slab for an interior panels due to deflection control for the
following: Use f, = 420 MPa.

a

Flat slab with drop panels (7.0 % 5.6) m clear span.
b- Slab with beams (5.0 x 6.3) m clear span with a,= 2.3
Slab with beams (5.0 x 5.5) m clear span with a,= 1.7

e

Flat plate (4.2 x 4.5) m clear span.

(7]
1

Flat slab without drop panels (5.9 x 4.2) m clear span.

Solution
a) Flat slab with drop panels (7.0 x 5.6) m clear span.

From table

:g—“:M:l94.444 mm >100mm OK.
36 36

= Use t=200 mm

b) Slab with beams (5.0 x 6.3) m clear span with o,= 2.3

o, =2.3>2.0
f
0108+
1400
:> tmm =T L7 4
36+9B

0. 63
= =22 2126
P 5.0

6300x (0.8 + 420

_ 1400):146388nun ~ 90 mm OK.

t .
e 36+9x1.26
= Uset=150 mm
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¢) Slab with beams (5.0 x 5.5) m clear span with a,,= 1.7
02<a, =17<20

f
0.10.8+—
1400
tmin:
36+5B(at,, —0.2)
/55
=2="2=1.10
P s, 5.0
5500x(0.8+i‘2000j
=136.723mm > 125mm OK.

tmin:
36+5x1.1x(1.7-0.2)

= Uset=140 mm

d) Flatplate (4.2 x 4.5) m clear span.
From table
¢, 4500

n

=136.364 mm >125mm OK.

"33
= Uset= 140 mm

e) Flat slab without drop panels (5.9 x 4.2) m clear span.

From table

tzg—"zﬂ)=178.788mm >125mm OK.
33 33

= Uset= 180 mm

Example 6
Find the minimum thickness of a slab for an interior panels due to deflection control for the
following: Use fy = 420 MPa. (60000 psi).

a) Flat slab with drop panels (6.4 x 6.0) m clear span.

b) Flat plate (4.4 x 4.0) m clear span.

¢) Slab with beams (5.8 % 5.6) m clear span with a,, = 1.7

d) Slab with beams (8.0 x 6.5) m clear span with a,, = 3.4

e) Slab without drop panels (5.5 x 4.8) m clear span with oy, = 0.19
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Reinforced Concrete Design 11

General Example 1
Slab with beams

- All interior beams are 300 x 600 mm A B T -
7" b ol YZrr T TTTTTTTTT re T
- B1 & B2 are 300 x 600 mm i i N 0
- B5 & B6 are 300 x 700 mm - i ¥ ¥ ¥
- All columns are 600 x 600 mm o0 EE (B) i ig D) i E E E
- Slab thickness = 180 mm i ¥ i i
- Live load = 4.25 kKN/m? il -:-,____]33____::—:-. _____ B 4____I:_:_' ___________ r:-:-p__.
~ Yeonerete = 25 KN/m® t T T :":"l """""" ‘:':'L"'
El | e x ¥
of i@ W m © b H
v ‘I':_____B_l____:LL:._____BZ____:LL:_ ___________ :LL:__
« 6m . 6m >eOM R

Solution
(1) Computing o
Compute the ratio of the flexural stiffness of the longitudinal beams to that of the slab (of) in the

equivalent rigid frame, for all beams around panels A, B, C, and D.

Beam sections

B1 and B2 . bg =720
2<bE—720—240<4 h !
by 300 0.K 1 2
02 <M _180_ 02 05 -
' h ™ 600 5) S
bg o
k=1+0.2b—=1+0.2(2.4) = 1.48
w
b, h3 300 (600)3 v
I, =k —— = 1.48 <#)=7.992x109mm4
12 12 300 420
“—rr —
I. = 1 btd = 1 X 4300(180)3 = 2.090 x 10°mm*
ST 12 12 '
8000

b:T+300:4300 mm

3 _ Egly Iy 7.992x10°
B = %82 = T 17 2,090 x 10°
Where E¢p, = Es

= 3.823
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B5 and B6
2 <22 820,y
b, 300 0.K
02 <2189 426< 05 -
. h_7lg)0_ . .
1<=1+0.2b—E =1+0.2(273) = 1546
w
b, h3 300 (700)3 -
I, =k 12 =15 <T =13.26 X 10°’mm
1 1
Iy = = bt® = — x3300(180)° = 1.604 x 10°mm*
6000

b=T+300=3300 mm

o _Ealb_ L _1326x10°
%Bs = ABe = T T 10T 1604 x 10°

B3 and B4
, b 1140 o )

by 300 0K

t 180 S
0.2 <H:ﬁ=0'3< 05} NS}

b

k=1+0.2 b—E =1+0.2(38) =176
A4

byh® (300 (600)3

_ _ 9 4
I, =k 12 =1.76 12 )-9.504><10 mm
I. = i bt3 = i x 8000(180)3 = 3.888 x 10°mm*
S 12 12 '
b = 8000 mm

Elp Ip 9.504 x 10°

= = ——= —=———— =2.444
OfB3 = %fBe = F 1T 1.7 3888 x 109
B7 and B8
I, =9.504 x 10° same as B; and B4
I, = i bt3 = i x 6000 X (180)3 = 2.916 x 10°mm*
S 12 12 '
b =6000 mm
Epl I 9.504 x 10°
b _ b _ = 3.259

%B7 = AMB8 = BT 107 2,916 x 10°
Note: for slab without beams, af = zero.
To use the DDM, first checking the seven limitations

Limitations 1 to 5 are satisfied by inspections.
Limitation 6:- L.L. shall not exceed 2 times D.L.

bg = 820

700

300 520
——

bg = 1140

A

v

300 420
——
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D.L. of the slab = 0.18 x 25 = 4.50 kN/m’
D.L.of tiles=0.10 x 20  =2.00 kN/m?

D.L. of partition = 1.00 kN/m*

D.L. of fall ceiling =0.08 kN/m*
7.58 kN/m*

L.L. 425

5T = 75g=056 < 20 OK

Limitation 7:- For each panel

Panel A

g, by %(aﬂgl + ag ) X (8000)2 %(3.823 + 2.444) x (8000)2

ap=2.444 ,J—‘ ap = 2.444 ,J_‘

_ | L1 LT
3 (@)Y
S 8 2
[o2e] . o0 M
I é’ B) ? 3 (D) rlflu
3 3 S)
H_| 0r=2444 71 of= 2.444 1
— B3 B4 L
N (@)}
8 2 e
o0 . .
i 2 (@A) “ |5 ©) "
s 3 3
D or=3.823 e %= 3.823 A
Bl — B2 L
= 0.97

apt® ~(agps + agp7) X (6000)2 = (8.267 + 3.259) X (6000)?2 B

0.2 <097 <5.0 0.K.

Panel B

T %(afB3 + asps) X (8000)2 %(2.444 + 2.444) x (8000)2

ati® Lo + ams) X (6000)2  2(8.267 +3.259) x (6000)2

0.2 <0.754 < 5.0 0.K.
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Panel C

1 1
apit,? 5 (s + aps) X (8000)2  2(3.823 + 2.444) x (8000)%

at” I (amy + ;) X (6000)2 (3259 +3.259) x (6000)2

0.2 <1.71<5.0 0.K.

Panel D

T %(afB + agpy) X (8000)2 %(2.444+ 2.444) x (8000)2

1.333

ati® D (opg +am ) X (6000)2  2(3.259 +3.259) X (6000)2

0.2<1333<5.0 0.K.

Computing oty
Panel A

1 1
Qma = 7 (orp1 + Cfps + tpps + gpy) = 7 (3823 + 2444 + B.267 + 3.259) = 4.448

Osmp = 4.104
ammf:3.196
Ofmp = 2.852

Computing or checking slab thickness

Panel A

£, =8000 - 600 =7400 mm ; S,=6000—-600=5400 mm
_ 7400_137

B= S, 5400

Oma =4.448 ; herea,>2.0 ; wuseEq.(2)

fy 350
(08475 7400 x (08450

1400
_ — 158.2
36 + 96 36+ 9 x 1.37 mm

Edge beam (B1 and BS5) have a > 0.8 ~ t=160 mm

Summary of required slab thickness

A B C D

160 160 160 160

t=160mm >90mm . OK. tun,=160mm
tactual = 180 mm > 160 mm -~ O.K.

say 160 mm > 90 mm
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Computing C
For B5 and B6

3
X\ X
C= Z<1—0.63—>—y
y/ 3

C. = (1 0.63 X 180) (180)3 x 820 N ( 063 x 300) (300)3 x 520
e ' 820 3 ' 520 3
= 4.353 x 10° mm*
C, = (1 0.63 X 300) (300)% x 700 N ( 063 x 180) (180)3 x 520
2 ' 700 3 ' 520 3
=5.191 x 10° mm*
. Forbeam B5and B6 C=5.191x 10’ mm*
820 o
< > — 820 y
y - I _
I %I Tt | Tt
OI -~ = < g e
a =
S i 1]
2 1] .
= >~
x =300 x =300
v “«—> ;
300 520
+—
B1 and B2
C. = (1 0.63 X 180) (180)3 x 720 N ( 1063 x 300> (300)3 x 420
e ' 720 3 ' 420 3
=3.258 x 10° mm*
C, = (1 0.63 X 180) (180)° x 420 ( 063 x 300) (300)° x 600
2 ' 420 3 ' 600 3
= 4.295 x 10° mm*
~ Forbeam Bl and B2  C =4.295 x 10° mm*
. 720 -
- - | =420
A %I y =720 - y )
I b 2 ]
o - 0 < )
2 QI =
Il L
>~
v x =300 x =300
+—>
300 420 '
—r —>
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Reinforced Concrete Design 11

Computing By

_ EgC  C .
7 2Eqly 21 ’ cb = Fes
For B5 and B6
1 1
Iy = E{)Zﬁ = 5 X 8000 X (180)3 = 3.888 x 10° mm*
C 5.191 x 10°
Be = 0.693

T 2L, 2 x 3.888x 10°

For beam B1 and B2

1
[ = —x 6000 X (180)% = 2.916 x 10° mm*

12
4.295 x 10°

B, = = 0.736

T2 x 2916 x10%

Exterior longitudinal frame

D.L. = 4.5 (slab) + 2.0 (tiles) + 1.0 (partition) + 0.08 (fall ceiling) = 7.58 kN/m?

L.L.=425kN/m’

qu=1.2%7.58 + 1.6x 4.25 = 15.9 kN/m’

8000 600

{, = — 4+ ——= 4300 mm

27 2 2
£, = 6000 — 600

5400 mm

1
Mo = 2qufzlh = 5 X 159 x 4.3 x (5.4)2 = 249.21 kN.m

Longitudinal distribution of moments:

0.57 M, 0.35 M,
142.05 kN.m 87.22 kKN.m
v /
0.16 M,
65 M, 0.65 M,

39.87 kN.m oroml [0€

°l 1161.99 kN.m 161.99 KN .1

174.45
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Transverse distribution of longitudinal moments

End span
Negative moment at exterior support (total = -0.16 M,=-39.87 kN.m)
need it B and é

e, Tt 4,

Here o = agg = 3.823, £, = 8000 mm, £ =6000 mm

£, 8000 af, 3.823 x 8000

—~=—_=1333 & = = 510 > 1.0
£, 6000 4, 6000

B: = Piss = 0.693 = 0.69

0/ 10 | 1333 | 2.00
B.=0 100 100 100
ag fy _
S>> 10 | =069 90.34
1
B.>2.5 75 65 45
y 30
v _ = =20
0667 1 7Y

~ Neg. moment in column strip = 39.87 x 0.903 = 36.02 kN.m
Neg. moment in beam = 36.02 x 0.85 =30.62 kN.m

Neg. moment in column strip slab = 36.02 — 30.62 = 5.4 kN.m
Neg. moment in middle strip = 39.87 - 36.02 = 3.85 kN.m

Positive moments (total = 0.57 M, = 142.05 kN.m)

2o/, 1.0 1.333 2.0

ag t;

> 1.0 75 65 45

1

Moment in column strip = 142.05 x 0.65 =92.33 kN.m
Moment in beam = 92.33 x (.85 = 78.48 kN.m

Moment in column strip slab =92.33 — 78.48 = 13.85 kN.m
Moment in middle strip = 142.05 — 92.33 =49.72 kN.m
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Interior negative moment (total = 0.70 M, = -174.45 kN.m)

2o/,

1.0

1.333

2.0

ag t;

1

> 1.0

75

65

45

Moment in column strip = 174.45 x 0.65 =-113.39 kN.m
Moment in beam = 113.39 x 0.85 =-96.38 kN.m
Moment in column strip slab =113.39 — 96.38 =-17.01 kN.m
Moment in middle strip = 174.45 — 113.39 =-61.06 kN.m

Interior span

Negative moment (total = -0.65 M, =-161.99 kN.m)

Negative moment in column Strip = 161.99 x 0.65 = 105.29 kN.m
Negative moment in beam = 105.29 x 0.85 = 89.50 kN.m
Negative moment in column strip slab = 105.29 — 89.5 = 15.79 kN.m
Negative moment in middle strip = 161.99 — 105.29 = 56.7 kN.m

Positive moment (total = 0.35 M, = 87.22 kN.m)
Moment in column strip = 87.22 x 0.65 = 56.69 kN.m
Moment in beam = 56.69 % 0.85 =48.19 kN.m
Moment in column strip slab = 56.69 —48.19 = 8.5 kN.m
Moment in middle strip = 87.22 — 56.69 = 30.53 kN.m

Moments in Exterior longitudinal frame

Total width =4.3 m, column strip width=1.8 m, &

half middle strip width =2.5 m.

Exterior span

Interior span

Exterior .\ Interior . .
. Positive . Negative | Positive
negative negative
Total moment (kN.m) -39.87 | +142.05 | -174.45 | -161.99 +87.22
Moment in beam (kN.m) -30.62 +78.48 -96.38 -89.50 +48.19
Moment in column strip slab (kN.m) -5.4 +13.85 -17.01 -15.79 +8.50
Moment in middle strip slab (kN.m) -3.85 +49.72 -61.06 -56.70 +30.53
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General Example 2

Flat plate with edge beams |
- Edge beams are 250 x 500 mm A j ] ] ]
- All columns are 500 x 500 mm
- Slab thickness = 200 mm

- Live load = 4.0 kN/m*

- Yeonerete = 24 kKN/m’

(B) (D)

6m
T

=z
@

g
O
v BL g B3y ] --
Solution 4 m «—4m e 4m

(1) Computing oy
Compute the ratio of the flexural stiffness of the longitudinal beams to that of the slab (or) in the

equivalent rigid frame, for all edge beams.

Beam sections
B1 and B3
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Total static moment in flat slab

¢ = diameter of column capital

®

| c/2 £/2-c/2
A F —r—>
. A
| c/2
S -
|
| 51/2
|
i b
!
!
! Y% panel load
C ! l
|
T v Mieg. I:I:l Mpos
. D E ’ < -
I c/n
|« 0,/2 > e 0,/2 > reaction
c.g
b ¢
42_c>/31r c/n

Sum of reactions on arcs AB and CD = load on area ABCDEF
=0 ft 3-2(G))
= qut2 2 2 T 2

2,4, mc?
= qu -~ ~a
2 8

No shear along lines AF, BC, DE, EF

ZM1.1=0
0,0, mct)c qutyt, (4 1mc? 2c
M M - — == (—) X2|=-——x—1]=0
£, 47
previously M, = qu% (D
Letting MO = Mneg. + Mpos,
_quezef(l e ¢ >
o 8 5 T[‘gl 3£2€12
qu€2€1< ZC)Z
M. = 1-— .. (2
° 8 34, @

Eq. (1) is useful for flat plate floor or two — way slab with beams, while Eq. (2) is more suitable for

flat slab, where in round column capitals are used.
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Example:

Compute the total factored static moment in the long and short directions for an interior panel in flat

slab 6 x 7 m, given q, = 15 kN/m? column capital = 1.40 m.

Solution:-

a- In long direction

qu€2{’12< 2C>2 15 ><6><(7)2< 2><1.4)2
M, = 1-— = 1-— =414 kN.
o 8 37, 8 3 x7 o
b- In short direction
15 x7 x (6)? (1 2 ><1.4)2_337 N
o~ 8 3x6 ) -

To compare with previous method:-
a- In long direction
,=7.0-0.89%x1.4=5754 m

£,¢,° 15 x 6 x (5.754)?

go= T2t OIS _ 3724 1m

8 8
b- In short direction
,=6.0-0.89 x1.4=4.754 m

15 X 7 X (4.754)
M, = 3 = 296.6 kN.m
Eq. 1 Eq.2 Error
(kN.m) (kN.m) (%)
long direction 414 3724 10
short direction 337 296.4 12
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Equivalent frame method (EFM)

The equivalent frame method involves the representation of the three-dimensional slab system by a

series of two-dimensional frames that are then analyzed for loads acting in the plane of the frames.

The negative and positive moments so determined at the critical design sections of the frame are

distributed to the slab sections (column strip, middle strip and beam).

Limitations:

1)

Panels shall be rectangular, with a ratio of longer to shorter panel dimensions, measured

center-to-center of supports, not to exceed 2.

2) Live load shall be arranged in accordance with arrangement of live loads.

3) Complete analysis must include representative interior and exterior equivalent frames in
both the longitudinal and transverse directions of the floor.

Procedure:-

1- Divide the structure into longitudinal and transverse frames centered on column and
bounded by panels.

2- Each frame shall consist of a row of columns and slab-beam strips, bounded laterally by of
panels.

3- Columns shall be assumed to be attached to slab-beam strips by torsional members
transverse to the direction of the span for which moment are being determined.

4- Frames adjacent and parallel to an edge shall be bounded by that edge and the centerline of
adjacent panel.

5- The slab-beam may be assumed to be fixed at any support two panels distance from the

support of the span where critical moments are being obtained, provided the slab is

continuous beyond that point.
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A A
Selected frame in 3-D building / LAY LY ELTCCLY

(T G PR R R P P 5 T

LSS A

The detached frame alone /I/ 7 /I 7 7 /I 7 7 /I 77 /I 77
I T I I ]
/I///I///I///I///I//

/I///I///I///I///I//

The width of the frame is same as mentioned in DDM. The length of the frame extends up to full
length of 3-D system and the frame extends the full height of the building.

2-D frame

5-D building Interior Equivalent Exterior Equivalent
Frame Frame
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Analysis of each equivalent frame in its entirety shall be permitted. Alternatively, for gravity
loading, a separate analysis of each floor or roof with the far ends of columns considered fixed is

permitted.

I A B
I A A A A

If slab-beams are analyzed separately, it shall be permitted to calculate the moment at a given
support by assuming that the slab-beam is fixed at supports two or more panels away, provided the
slab continues beyond the assumed fixed supports.

AT Loset P77773
1 3
1 a K
Loset P77773 LLLLL LLste
1
A4 A4 A4 eSTT
P77773 LLLLL LLste
1
4 C
R Ao oo
LLLLL LLslt
1
i d
A4 TeSSY
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Arrangement of live loads:

1- If the arrangement of L is known, the slab system shall be analyzed for that arrangement.

2- If all panels will be loaded with L, the slab system shall be analyzed when full factored L on
all spans.

3- If the arrangement of L is unknown:
a- L<0.75D = Maximum factored moment when full factored L on all spans.
b- L >0.75 D = Pattern live loading using 0.75(factored L) to determine maximum

factored moment.

Columns assumed

tixed at remote ends

}h Sy s
Wyt Wi
| |
& L
A B G D
B . e
(1) Loading pattern for design moments in all spans with L< 3/4 D
PRSI P AhuN RN
wgt+3/4 wy wy
L L :
4
A B c D
= ~< == T
{2) Loading pattern for positive design moment in span AB*
BRSNS . 2 it
= wd +3/4 Wy
¥ I | wd
L v ]
42
A B c D
AR = = =TT
(3) Loading pattern far positive design moment in span BC*
b
wyt+3/4w »1
3 : | Wd o Siab - beam assumed
| = fixed at support two
istan
A B c¥ spans distance
AN =
(4) Loading pattern for negative design moment at support A*
P Wy +3/4 wy P ol S,
wq
I 1
|
&
A B c D
~= = — R

(5) Loading pattern for negative design moment at support B*

Partial frame analysis for vertical loading
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Stiffness calculation: K, K, K, K, K,
- Stiffness of Slab-Beam Member K K K_ K_ K. K.

- Stiffness of Equivalent Column K e K i By
Stiffness of Column Kl k, % &, B x, % x B g, [«
Stiffness of Torsional Member K, K, K, K, K, K.,

Ky Ky K, K Ky,
KEC KE‘C KEC KGC Kec KEC

Kb represents the combined stiffness of slab and longitudinal beam (if any).
K. represents the modified column stiffness. The modification depends on lateral members (slab,
beams etc.) and presence of column in the story above.

Once a 2-D frame is obtained, the analysis can be done by any method of 2-D frame analysis.

Stiffness of slab beam member (K):
The stiffness of slab beam (K= kEI,/£) consists of combined stiffness of slab and any longitudinal

beam present within.
For a span, the k factor is a direct function of ratios c¢;/€; and c,/(5.

Tables are available in literature for determination of k for various conditions of slab systems.

I —

L| Fler— -

In the moment-distribution method, it is necessary to compute flexural stiffnesses, K; carryover
factors, COF; distribution factors, DF’; and fixed-end moments, FEM, for each of the members in
the structure. For a prismatic member fixed at the far end and with negligible axial loads, the

flexural stiffhess is:

K_kEI
S

where k = 4 and the carryover factor is 0.5, the sign depending on the sign convention used for
moments. For a prismatic, uniformly loaded beam, the fixed-end moments are w{*/12.

In the equivalent-frame method, the increased stiffness of members within the column—slab joint
region is accounted for, as is the variation in cross section at drop panels. As a result, all members
have a stiffer section at each end, as shown in Figure. If the E7 used is that at the midspan of the
slab strip, k will be greater than 4; similarly, the carryover factor will be greater than 0.5, and the
fixed-end moments for a uniform load (w) will be greater than w(*/12.
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4 B
I I\j Hi
— ‘ L1
L‘.I \Drop panel
(a) Slab A-8.
El 3 El,
o[ | | .
" Elq
f
(b) Distribution of Ef along slab.
fy
[
= ° e |
3 1-. : i .Z-fE
= - T
Bl
4”[ |~—G1 O ] e e

(&} Slab with beams in two directions.

El4

Els
(1 — coltz? 2 El2
El
—>| ]‘—'91!2
(k) Wariation in Ef along slab beam. b
[
| *h? *ﬁ‘? ‘-‘
[ |

(N

(¢} Cross section used to compute 1 —Saction &-C

B

’J (1 — caltaf

e

id) Cross section used 1o compute fs—Seactlion D-D
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1‘ e l = A+ E+ r_]

SRR

(@) Slap with drop panels.

Elz

El il s
Ely Iz—f_ 0 — cales?

t— 24 /2

=

(b} Wariation in & along slab-beam.

—

s

(c) Cross section used in compute /1—Section A-A4.

f2 -

L

]q J'fh *he

1'—"[_1_‘__7—]
Width of drop panel

ld) Cross section used to compute l;—Seclion B-B.
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Several methods are available for computing values of k£, COF, and FEM. Originally; these were
computed by using the column analogy.

Properties of Slab—Beams

The horizontal members in the equivalent frame are referred to as slab-beams. These consist of
either only a slab, or a slab and a drop panel, or a slab with a beam running parallel to the
equivalent frame.

It shall be permitted to use the gross cross-sectional area of concrete to determine the moment of
inertia of slab-beams at any cross section outside of joints or column capitals.

The moment of inertia of the slab-beams from the center of the column to the face of the column,
bracket, or capital shall be taken as the moment of inertia of the slab-beam at the face of the
column, bracket, or capital divided by the quantity (1 — ¢,/ £,)>, where (, is the transverse width of

the equivalent frame and c; is the width of the support parallel to €.

Moment of inertia of the slab-beam strip can be calculated from the following figure or equation:
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Properties of Columns

The moment of inertia of columns at any cross section outside of the joints or column capitals may
be based on the gross area of the concrete.

The moment of inertia of columns shall be assumed to be infinite within the depth of the slab-beam
at a joint.

(a) Slab system Column stiffness (b) Slab system with Column stiffness
without beams. diagram column capitals. diagram

te Ecclo Bottom cf slab-
beam at joint

(C
' — Y= Top of slab-beam
— = ‘L.:nx

{c) Slab system with Column stiffness D .
drop panels. diagram (d) Slab system Column stiffness
with beams. diagram

Sections for the calculations of column stiffness (K.)

L. is the overall height and ¢, is the unsupported or clear height.

9E..C
K:z;
S S

where {, refers to the transverse spans on each side of the column. For a corner column, there is
only one term in the summation.

If a beam parallel to the €; direction, multiply K; by the ratio Iy/I;, where I, is the moment of
inertia of the slab and beam together and I; is the moment of inertia of the slab neglecting the beam
stem.
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Factored moments
At interior supports, the critical section for negative M,, in both column and middle strips shall be
taken at the face of rectilinear supports, but not farther away than 0.175€; from the center of a

column.

At exterior supports without brackets or capitals, the critical section for negative My, in the span
perpendicular to an edge shall be taken at the face of the supporting element.

At exterior supports with brackets or capitals, the critical section for negative M, in the span
perpendicular to an edge shall be taken at a distance from the face of the supporting element not
exceeding one-half the projection of the bracket or capital beyond the face of the supporting

element.
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Table A.13a Coefficients for slabs with variable moment of inertiat

~ [ ~ |
‘ Lood w psf . |
BHTMHHUH#HHTHYHH UL]LL
¥
A, }
Iy X
A 5 1n perpendicular direction g
¢ ¢
: _ e Uniform load . :
Column ’ FEM = - Stiffness _ Carryover
dimension . coefl. {wi, I}) . factor} - factor
%ﬁ %5_3 M s : 3 Jl\vln_.. 7 k.w klA ) - Cco F.w COFIA
1 1 o .
- 0.00 0.00 0.083 0.083 4.00 4.00 0500 . - 0.500
: 0.05 0.083 0.084 401 404 0.504 0.500 .
0.10 0.082 0.086 4.03 4.15 0.513 0499
0.15 0.081 0.089 4,07 4.32 0.528 0498
0.20 0.079 10,093 4.12 4.56 0.548 0.495
025 0.077 0.097 4.18 4.88 0.573 0.491
005 - 005 0084 0084 . 405 405 . 0503 ~0.503
. 2010 0.083 - 0.086 407 415 - 0513 0.503
0.15 0.081 . .0.089 4.11 4.33 0.528 0.501°
- 0.20 0.080 0.092 4.16 4.58 0.548 0.499
0.25 0.078 0096 - 422 489 0573 " 0494
0.10 0.10 0.085 0.085 418 418 0.513 - 0.513
0.15 -  0.083 0.088 4.22 436 0.528 0.511
- 0.20 0.082 0.091 4.27 461 0.548 0.508
0.25 0.080 - 0.095. 4.34 493 0.573 0.504
0.15 0.15 0.086 0.086 440 . 440 - 0.526 0.526
0.20 0.084 0090 446 4.65 0.546 0.523
0.25 0.083 . 0094 453 498 0.571 0.519
0.20 0.20 0088 . . 0.088 4.72 4.72 0.543 0543
. 0.25 0086 :°  0.092 479 =~ 505 0.568 - - 0539
0.25 0.25 009  0.090 5.14 5.14 0.563 0.563

t+ Applicable when ¢, /I, = ¢ fl,. For other relationships bet'ween these ratios, the constants will be
slightly in error.
+ Stiffness is K 45 = ko5 EUy h3/120) and Ky, = k0 EUy h3120).
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