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Concept of Parabolic Slab.
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Concrete Dimensions.
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Arch Slab. Without Stiffeners & Without Hangers.
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Arch Slab. Without Stiffeners & With Hangers.

NI

I | | ///,7//// )

!
/////,/,/,//

d
/4

==l .

\//
o)
3~
N
% %
/ 7
/ 7
/ FLEVATION 2
| ]




Arch Slab. with Stiffeners & With Hangers.
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Drawwng Arch Slab.
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@ By Graphical Method.
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Analysis of Arch S'lab.

B pad 5 GBI lo o) gl Jasdl gy (B2 Sblusd]
s adals JS e ibn3 © a3 ¥ Wb JS (08 O wlus glits ) ¥

Take - (100140 )mm

assume F.C.= 0.50 kN\m s L.L. ~ 0.50 kN\m®

Wg =1.4(ts8c+ F.C.)+1.6 (L.L) ~ 5.0 kN\m?
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Couple I Bending moment JI 43 @I 0,540 waies
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To get max B.M.
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Design Critical Section of Arch Slab.
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Design on N.F. only.
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N

“\Pur=035A,F,, + 0.67A 1y

PU.L. = N ) Ac=t3*1000 —> Get As= \/mmz

ASmin U‘JSTAS 0953 eule
- Take Ag=Ag, - 06 ,pot —96 ,120,1000

100 100
= 720 mm® = 10410\m ¢ s il puol paans
ri1000mm4>|

AS-:AS\: 5#10\”‘8 ° ° ° ° ° 5#10\7":
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* Design of End Beam. -
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oo siwodl yo,ell 4a b 5 S gmalall
Neglect 0.W. .. B.M.= Zero 488Y) 0,a80) yoye 5 Sgecdl yaye
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* Design the Tie. (bxb)

nﬁe)=RHL. =X*S r—b‘ﬂ
Ag = T (1s0) = (Total area of steel) E:j fb

Fy 68 J
Ac = (bxb) Hanger
* Design the Hanger. (s50x250) Tie ||
\
T=0.W.gupent O-Fggxa 250
A —1 L
A

*+ Design the Column.

N.F.=R,
B.M. ( From the Extension of the Tie)

L = Length of the Tie.
Az= Area of steel of the Tie.

I = Moment of Inertia of the Column.
h = Height of the Column.

And Check Buckling. (M,,,)

We can neglect the extension of Tie.
and design the column on N.F.& M _;, only.
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Check Buckling.

@In Plane.

Case @
/
y

’——‘\

12
\
\ |\
\

\
N

Case @ | |
H.-h
Alb= 1.3 % Ho

t
IF xb<10 M} N only

Destgned

Ab>10 % N, M,

d.

Ny

M add.
>

AN

ELEVATION

@ Out of Plane.

Case @ 7" }{
k2

£ 3

e i
b h,

Case @ | |
H o= The bigger of h, ’ hz
A‘ = 1.2 % Ho
b~

IF Ap <70 Z2% N only

Designed
—>

A M add.

Ab> 10

+N
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Arch Slab Examples.

Example.

F

cu=R56 N \'mm‘2

F, =360 N\mm® /\

L.L. = 0.50 kN\nf H.P.
F.C. = 0.50 kN\n’ H.P.

Clear hieght = 5.0 m 7707 e
Foundation Level. = _ 2.0 m
Window hieght = 1.5 m

12.0 m

Spacing between Columns = 6.0 m

NN\

%

AN
~ | s
~—

|

L=120m -
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Design the Arch Slab.

Take ts=120mm
Wg=56.70 kEN\m'
(Ws)y.p. = 1.4 (ts 5o+ F.C) +1.6 (L.L.) e e e e e e

(Ws)y.p.=1.4(0.12¢ 25 + 0.50) +1.6 (0.50) x 2.0
= 5.70 kN\m® (H.P.) é/*’ ty
To Get N.F. I 12.04‘

Y = wTL = 57:); 12 = 834.2 kN\m

X = _L 570*12_ kN\m
8h 8+2.0 51.3 \

2 2
X + Y \/34.2+51.3 = 61.65 kN

* Design the Arch Slab.

Neglect B.M. & Design on N.F. only. ——1000—
. Designed as a Column. 7120

WPy = 0854, Fy, 4 0674, F,

Take Ao,=120+1000= 120000 mnt
. 61.65+ 10 = 0.35 (120000) (25)+ 0.67 A ; (360)

‘. As= — 4097 'm/m',2 = - (Ve) Value

K 06 2
Ag= 28 412041000 = 720 mm = Ag

. Upper Steel & Lower Steel = As o = 750 = 360 mnit

| 1.0 | 5#10\m

S e PR e | 5410\m
0.12 e B I,; 1 5410 \m
5$10\m ) 1/
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Design of End Beam.

VL. Beam. :ﬁ\
7

Take O.W. (VL+HL) = 7.0 kN\nt (U.L)
(beam)

Wy = 0.0y oy + ¥ = 7.0 4 34.2 = 41.2 kN\m

WyL. =41.2 kN\m |
Al |A| |A| |A |T
l_6.0-—6.0-1—6.0-

w_Li148.3
70

@w
5 )
Sec. D M,, = 148.3 kN.m R—Sec. t;’—21';;123.6 ® Ry

-Take C;=38.50 — J=10.78

Ry, =w,, s _ 247.2 kN

Design all Sections as R—Sec.

_cet d =c, || Mor _ 550 v 148.3+10° _ 539.1 mm
E.b 25 » 250

— Take |d-_— 550mm| , |t= 600mml

My, 148.3 +10° 2
~Get Ag=DE o orense0 saer 0 ™™ (P16

So M = b—25 = 250—25= 5.48 = 5.0
$+25 16 +25

Sec.@ M . _i256 kNem

6
_ \/123.6 10 _ _
550 =Cy 25‘2;0 » = 3.91 —— J= 0.802
123.6+106 2
Asg - 9302+ 360+560 = (/83 mm (4 #16
Stirrup Hangers = (0.1— 0.2) Ag=(0.1—0.2) 778.3 (28410
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HL. Beam.

wHL.=X= 51.3 kN\'n't w I? P— B N .
7z (1@ 6.0 ~y Ties
Ry=wW, « S =307.8kN ™\ wi RS
2184.68 ‘
Design all Sections as R—Sec. 6.0 Ry

'TTT
:

Sec. D p. _ 18468 kNem R—See.

-Take C;=3.50 — J=0.78

6
-Get d =c, \/ Mos. _ 350 V’84-6‘8*’0 = 601.64 mm
F.b 25 + 250

— Take |d = 650 mml , It = 700 mml
My, 184.68 «108
_Get A=_HuL _ : = 1098 mi
¢ S Jl‘;, d 0.78+ 360 * 601.64 mm 5¢ 18

So M = b—25 = 250—25= 5.28 = 5.0
$+25 18 + 25

Sec.© M, -153.9 kN.m

6
650=c,\/;g3;92'5;° > Cj= 4.14 —> J= 0.808

153.9 «106 2
As - 5308 +360+650 = 813 mm\m 1918

Stirrup Hangers = (0.1— 0.2) Ag=(0.1—0.2) 813 (2¢#10
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* Design the Tie. (250% 250)

Neglect 0.W. . B.M. = Zero 9.5
8#12 Ej N
0.25
T(T'o,e) ‘—RX— 307.8 kN _’

Tire) 307.8 +10° 2
T F)\0s 360\1.16 963 mm 812

* Design the Column. (250% 700)

N.F. = RY= _247.2 kN

Check Buckling.

@ Out of plane.

@In plane.
1 \
Case@ ; Case@D % = g
[y |
Il s Case (@D F T
\ 0.7 @7 \
\ "\ 6.0 | \
\|jg F 3
'R
Case @ | | 1
Ho‘: 6.0 m Ho: 1.5 m
K+«H _ 1.3%6.0 K+H, _ 1.2%1.5 _
=11.14>10 = 7.2 <10
Ao= 7 0.7 > Ao= b 0.25 <
2 2
M) et _ 11.14%070 _ ;4o m
2000 2000

[ = Px8 =247.2 % 0.043 = 10.62 kN.m
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=M _ 2 = 0.043 m . &-0043 m < 0.5 ¥se, I.D.
N 4 . m = 0.70 0.061 m <

(; = 00770 !_0.80 ¥2€, Tgbles Page 20

Ny _ 2472410 _ ) o coe

F,bt 25+250+700 ’ Tak

My _ 106210 _ g 003

Fu.bt® 25+2504700
As—AsS—Pabat=PsF s 10 %Dt =1.04 25410 250,700 — 437.5 mn?
Astotal‘=AS+ AS\ = 875 mmz

A, = 025+0052 Mmaz o byt = 026+ 0.062 (11.14) | 550 4 700 =1451.2 o
e 100 100

. Ag,... 14512 2
As_As- 23 - = 725.6 mmi 4416

250

ssso | 4416
| 2412
2P12

N
e o | 4816

| 700
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