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SLAB WITH BEAMS IN DETAIL:

_ a1+a2+a3+a4

Where:

Qg average value of a for all beams on the edge
of the panel

o = Ec beam-* Ibeam _ Ibeam

Ec slab -Islab B Islab
DETERMINING Igg 4y
b, h?
Iggam = f- ;/2
EDGE BEAM DETAILS:
bf = bW +a

a = min val. [4t or max(h1, h2)]

b,,. h3

Ib:f'
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12 02<L<05
b 2<5<0.
f=1+02-L —
by,
2< b—f <4
<5, =
Or approximately f =1.5
INTERIOR BEAM DETAILS:
a = min val. [4t or max(hl, h2)]
bf = 2a + bw ¢
02<-<05
S
b
f=1+02-L -
by,
\ by h
2<—<4
bl bw

Or approximately f =2.0




Example Six: find a & bf.

Solution:

a = min[4t or max. (hy, hy) '
= min[4 X 0.2, max. (0.4m)]

1

1
~a=04m I +—beam
| 300x600mMm

bf =035+ 0.3+ 0.4 =1.05m

DETERMINING I, 45

.63
Isiap = ——

12
Where:

l, = length of span perpindicular to the beam's direction

L2Z=315m

] L2=]5m




L2+4.

e In the case of a cantilever parallel to — b g

the outside beam : : : : :

Note:

If a panel has one edge without a beam, the (@) for that beam is (0).

aq + a, + aj +0
T Ofm = 4
* In the case of an exterior panel with an exterior edge that has no beam or a weak beam a < 0.8, itis a
must to increase the determined slab thickness by 10%.

= [fslab thickness was given and it is required to check the slab thickness

slab thickness gicuiatea < slab thickness gi,en

= the largest panel area should be considered, and the largest span should be taken when calculating
L.

Example Seven: find [, s,, for the slab shown in the figure. All column sizes are (300 X 300mm)

8.0nT G.0nT

Solution:

[, = 8000 — 300 = 7700mm

Sp, = 6000 — 300 = 5700mm




Example Eight: find [,,, s,, for the slab shown in the figure. All column sizes are (300 X 300mm)

Solution: | o |
l, =8000 — 150 — 50 = 7800mm B P '''''
B2({300%600) i
s, = 6000 — 150 — 50 = 5800mm i
B3(300%600)
&m 5 1(200X600)
150mm—
S0 mm i

5 B4{200x600) ——

Example Nine: Find slab thickness. Use f, = 400MPa, Beam size (300x600) mm and column size
(300x300) mm.

Solution: _
g tataztay
(me = )
254+48+4+0
= 4 = 3.625
Since the slab has beams — we use table 8.3.1.2 ]
L]
S Oy > 2 7m
_ L, _ 8—-0.3 _ c
ﬁ - ; - 7—0.3 =11 Tal;le 8.3.1.2—Minimum thickness of nonpre-

stressed two-way slabs with beams spanning
between supports on all sides

ap, Minimum /7, mm
g, < 0.2 8.3.1.1 applies (a)
¢ (O.8+ s )
02 < 50 Greater 1400 (b))
. . . SRS of: 36+5B(cLs, - 0.2)
Since the panel is an exterior panel and the — )
exterior edge has no beam, then increase the , ((m £ ]
. - : (2).3)
thickness by 10%. gumgy | O T i
90 ©

lag, is the average value of ayfor all beams on edges of a panel and ayshall be calcu-
lated in accordance with 8.10.2.7.

[21¢, is the clear span in the long directi face-to-face of beams (mm).

318 is the ratio of clear spans in long to short directions of slab.

f; 400
11 1,(0.8 + —14{)0 PN 7700(0.8 + 1250) — 0198m > 90 )
36+ 9(115) 36 +9(1.15) o™ mm o

s~ h =198mm =~ 200mm.



Example Ten: check the slab thickness. All columns are of (300x600mm), all beams are (300x700mm),
slab thickness (h = 200mm), and f,, = 350MPa.

: B1 ! :: L2-3,15m
e B o L AN S
1 : 1 1 i : : :
' B3 L L o
N DO B ::::::_:::::E::-:%:::: L2=6m
Solution: | -
8. 0m B.0m
Find a for the beams:
) ' a=0.5m—
a = min. [4t or h,] = min.[4 X 0.2 = 0.8 or 0.5] - I— .
~a=0.5m 0.2m

=—=10.29 0.2< 0.5m
hbeam 0.7 hbeam %

by 05403 by 1
S =————=2667 2<-—<4
b, 0.3 by, -
; 0.2 ¢ 0.7m
<0.5

by -0 .3m—]
f=1 +0.2b—= 14+ 0.2 x2.667 =1.53
w
bh3 0.3(0.7)3 .
Lyoam = f.E =153 X ———=0.01315m
l,.t3 3.15(0.2)3
Islab = 12 = 12 = 00021m4
0.0135

S g = m = 6.26 > 0.8 ok

B2:

s—f = % = 4.3 > 4 although the condition is not
satisfied, however, the difference isn’t large.
t 0.2
=—=029-02< < 0.5 ok
hbeam 0.7 hbeam
f=14+0.2x43=1.87

3 3
Ipeam = f% = 1.87 X % = 0.016m*



L.t3  8(0.2)°

lsian =25 = 0.00533m*
_0016 o
%52 = 9.0053 © oK

Ipeam = Ipz = 0.016m*
CL.t? 6(02)°

Islab = 12 = 12 04m4
0.016
g3z = W =4.01

(XB4 = CZBZ = 30
6.26+34+4.014+3
- Orm = 4

=4.07 > 2.0

Table 8.3.1.2—Minimum thickness of nonpre-
stressed two-way slabs with beams spanning
between supports on all sides

ap,M Minimum /1, mm
g, = 0.2 8.3.1.1 applies (a)
1,,[0.8 N l-{t,)o] (b))
Greater &
02 < =20 D S——
o of: 36+ 5B (cp - 0.2)
125 (<)
& (0.8 + B .
X Greater 1400 (d)RM3)
ame = 2.0 X ~pa—
of: 36+9B
90 (&)

(g, is the average value of asfor all beams on edges of a panel and ayshall be calcu-
lated in accordance with 8.10.2.7.

[21¢, is the clear span in the long directi d face-to-face of beams (mm).

)8 is the ratio of clear spans in long to short directions of slab.

[, = 8000 — 300 = 7700mm

_7700 _
B = 5700
7700(0.8 +%
- = 173.6 90 k.
36 + 9(1.35) mm. > Z0mm o
<~ h=180mm

heaicutatea = 180mm < hyjpen, = 200mm

=~ slab thickness is okay.



Example Eleven: estimate the slab thickness for the following slab beam given. Dimensions of all beams
are (350 x 650mm), and all column sizes (450 x 450mm). f'. =30MPa,f, = 420MPa,

and use f; peam = 1.5 and fr peam = 2.0. Assume slab thickness =150mm.

o, W W
B2
5.25m I Vv I IE” Il I IE”
#_B“__#_E‘__ B4 |
5.25m I B2 |l I IEH | I IEH
#:_%_:H:_E__ _B4 |
5.25m | B2 | | B1 | |3'1
é L N . S N
SOLUTION: | L2=6.75m |
w _ I 5{
2 x 350 X 6503 650mm / 500mm
a _ 12 )/ = 8.43 // F
B1 — 6750 x 1503, — ™" s
( 17 ) ~350—
f——L2=550 +45072 =3600mm————

1.5 x 350 X 650° I |

1.5 X 350 X 6503

( 17 )
aps = 2850 x 1503, — 149
—— )




———1.2=5230 +450/2 =2850mm———j

1
150mm

2 X 350 X 6503
_ 12 ) =10.8
Aps = 5250 x 1503, = 650
( 12 ) 0.5m
- 350mmh
2x843+2x10.8
~panel It apy = =9.6>2
4
843+ 11.6+2x10.8
panel II: afy, = 2 =109 > 2
2x843+149+10.8
panel II: apy, = 2 =10.6 > 2
843+ 11.6 ++149+10.8
panel IV: app, = 2 =114>2
Use Table 8.3.1.2:
For panel 1 &1V: [,, = 6750 — 125 — 3570 = 6450mm

For panel 11 & IV: §,, = 5250 — 125 — 3570 = 4950mm

For panel [ & III: [,, = 6750 — 350 = 6400mm
For panel [ & II: S;,, = 5250 — 350 = 4900mm

Panel ;g =2=20=-13  Ppanell: g=2=22=-131
Sp 4900 Sp 4900
Panel II: f =2 =% = 1293 PanelIV:g=2=222-13
Sp 4950 Sp 4950
6400(0.8+—22
PanelI: h = ﬁ = 147.5mm > 90mm

Panel II: h = 148.4mm > 90mm
Panel lll: h = 147.7mm > 90mm
Panel IV: h = 148.7mm > 90mm

sall h < hggp given = 150mm

~ h=150mm



