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Introduction.

Thrust Line. (Pressure Line).
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(Thrust Line) JS& ouds WIS &)1 ool
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Concept of Parabolic Slab.

Distributed Loads lade Jladl (4S5 Sl asle ¥

Jiw¥ Parabola IS4 lade &ass of (o4,iedl moment J) ) sSaad

moment J) ;S bl JS& HsSaw e ¥ Parabola b)) JS& Las) 131 1U
Arch o) s Parabola 055 o) wew dodull (il JS2I of

Y=aX+b X+c|wstes of



Concrete Dimensions.

Tie aoy 13)
acled a3 dag O

———————————

| ] | | ‘ |
- L-(8—18)m —

+ Span (L) = (8—18) m
« Hieght (R) = 6TL8

o tg= (8—14) com.
+ b= width of HL. Beam

= (0.25 OR 0.30) m Statical System
+ Tie (bxD)
* Hanger (250x250)
__H 0.25
* col” 7072 T
.
s Stiffener (250 x400) 9-#0; / z

N 2

Comp. Force J apoyen 4l of dus Buckling J) Jaltsy aboYu) 453 fuo 5
.y Hangers Jl pld Jou b Hangers Jl 5o ooy Jiaks o



Arch Slab. without Stiffeners & Without Hangers.
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Arch Slab. without Stiffeners & With Hangers.
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Analysis of Arch Slab.

,< PNy ladye bl b 4oyt 331
0 e Ws  pboe Joo byl g

Take - (100 140)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?



To get max Normal
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Design Critical Section of Arch Slab.

X
40

Design on N.F. only.

S

7%

~———1000——

Sec (1-1) ts< -

p/

“\Pyr=035A,F,, , 0.67A 1y

-}

_—
—_— ¢ — ——
—— o — ——

PU.L.= P 9 Ac=t3*1000 —> Get As= \/mmz

jiS%WnCPLﬁtj4S'G§B°M‘
. Take Ag=Agin = 08 ,bet — 08 ,120,1000

100 100
= 960 mm’ = 10#12\m s Al wadl poens

AS‘:AS\= 5#12\')’)’3 ° ° ° ° ° 58512\113




* Design of End Beam. -

2 \
/

851 043 Lasle w2 gy End beam 4yl oSl -
05348 oo §555 1Y
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c i3l o, () cads sl 08
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O.W. (VL+HL.)
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* Design the Tie. (Bxb)  onstedl gossll ga b 3 5yl

Neglect 0.W. .. B.M.= Zero Qi3 Y) 0yuSIl yoye 5 Sgend) yoye
oY) g s tie d) peles oY

TzTie)'—_RHL. = Xx*5 -b-

As - T () = (Total area of steel) B _*b

Fy\bs J
Ac = (bxb) Hanger
*+ Design the Hanger. (350x250) Tie |7
\
T=o0. W'(hange'r) + 0. W’(T’Le) * O I 250 | IR
As=ap12 (] Sy O=(2=8)m
i

* Design the Column
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P = RVL.= (oow.+Y )% S
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Check Buckling.

@ In Plane.

Case @
/

I Y

\
\

Case @ | |
H.-h
A«b= 1.3 % Ho

t
IF A\p <10 2% Poniy

P+ )A[ add.

SO

ELEVATION Case D
@ Out of Plane.
Case @ 7" j{—t
iI'z
F )
b h,
Case @ | | J
Ho: The bigger of h,, hg
A' = 1.2 % Ho
b~ T
IF Ap <10 2% Poniy
Ab>10 2% P, M
A Madd.
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Specral Cases.
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Arch Slab Examples.

Example.

Fu.= 25 N\mm‘2

c

F, =360 N\mm® /\

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

Clear hieght = 5.0 m e e

Foundation Level. = _ 2.0 m 12.0 m

Window hieght = 1.5 m

Spacing between Columns = 6.0 m

< L=120m -



Design the Arch S'lab.

(Ws)gs.= 1.4 (ts 5o+ F.C) +1.6 (L.L.) —_—————

—
(Wg) g =1.4(0.12+ 25 + 0.50) + 1.6 (0.50) x /O\i-o

=5.70 kN\m* (H.P.) Q T
/ i 12.04-1

-

To Get N.F.
Y = WL - 65.70+12 _ 34.2 kKN\m
2 2
X = 'LUL = 570#12 i kN
o 51.3 kN\m

= Vx+ Y \/342+513 = 61.65 kN

* Design the Arch Slabd.

Neglect B.M. & Design on N.F. only. ——1000——
‘. Designed as a Column. 1120

" Pyr= 0354, F,, 4 06745 F,
Take A, =120 1000 = 120000 mnt
. 61.65+ 10 = 0.35(120000)(25)+ 0.67 A . (360)

“ Ag=— 4097 mme = — (Ve) Value

. Take As= Ag, ;. =98 4bst

_ 0.8 2
= 750 * 120 % 1000 = 960 i = Ag,em

‘. Upper Steel & Lower Steel = As ota = 920 = 480 mnt

B—

120 : e s e e S5¢12\m




Design of End Beam.

VL. Beam. EZ\

Take O.W. (VL+HL) = 7.0 kpN\m (U.L)

(beam)

Wy = 0.W. 0y v+ Y = 7.0 4 34.2 = 41.2 kN\m

Ry =wy, x5 — 247.2 kN

WL =41.2 kN\m @

vl :
/

AIIAIIAIIAT A\L/Q\//\\/%

-—6.0---—6.0-—6.0—- WL o9 @ Ry

7=123.

Sec. @ M, = 148.3 kN.m R—Sec.

—Take |d = 550mm)| , |{=600mm

_ Get Ag =979.0 mni

Check Asm'im,. AS —979.0 mm’

req.

Monin. b d = (0.225 Vo, Yod = (0.2254 Y25 ) 250 a550 = 429.7 mni’
Fy 360

oo As’req.> um‘in.b d s Take As:As're.; 979.0 m"nz 5 ¢16

* M = b—25 = 250- 25 =5.48 = 5.0 bars
$+25  16+25




Sec. @ M. . _ 123.6 kim

d= 550 mm (the same depth of sec. D)

Ag - 779.8 mm?

Check Asmin. As =779.3 mm

req.

l"l'm'a'.‘n.bd=(0-335 m)bd (0225 \/%)250-&550 429. 7mm2

A%R K, .nb 0 - Take Ag= Asre;- 779.3mm (4 $16
Stirrup Hangers = (0.1— 0.2) Ag = (0.1— 0.2) 779.3 (2 10

HL. Beam. ?

wr P N '
2 (1@ 6o || Tt
=153.9 Wi [
@- 70 " Ot
Wy = X =51.3 kEN\m < =184.68 .0 RX
>—/ } O—— —>
Ry =wpgr.x S = 307.8 kN | WHL
6.0 || —51.3kM\m
&esign all Sections as R—Sec. >—/ L f



Sec. @ MMF 184.68 kN.m R-—Seec.

_Take |d = 650mm| , |t=700mml|

—cet Ao = 1093.2mnt

Check Asmm. As —1093.2mm’

req.
Ponin. b d = (0.225t VFe, ) bd = (o.zzs.. vas ) 250 +650 = 507.8 mui’
Fy 360

S Ageq.> l"lmi'n.b d . Take A3=Asre; 10938.2 mﬂf 5 ¢ 18

S T = b—25 = 250-R25 = 5.23= 5.0 bars
$+25 18+25

Sec. @ M, - 1563.9 kN.m

d= 650 mm (the same depth of sec. @)

AS = 8183 mm®

Check Asmim. Ags =813 mm’

req.

‘/E‘)b d= (0.225. V25 ) 250 +650= 507.8 mni’
y 360

#As >Mpnb d ~Take As=As =813 mai (4918
Stirrup Hangers = (0.1— 0.2) Ag=(0.1— 0.2) 813
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* Design the Tie.

(250% 250) 0.25
Neglect 0.W. - B.M. =~ Zero I

10412 Ej 325
T'(rie) = RX = 307.8 kN {

_T
Ag (1) _ 307.8 «10° _ 2
= FN\Gs  se0N7d5 oo ™mm 1012

* Design the Column. (250% 700)
N.F, = RY= 247.2 kN
Check Buckling.
@In plane. @ Out of plane.
: yd
Case @ /I \ Case @ 7“0.41 — = _);).6
(I 0.7 Case® L Tos
=
v 6.0
\ \ 3.4
\
\ \
C’ase@ | | E— |J:Ll
H°= 6.0 m Ho: 3.4 m
= K+H _ 1.3%6.0 _ = K+H, _ 1.2%3.4 _
Ab : 6.0 = 11.14> 10 Ay te = 12284~ 10.2> 10
S = (7\.1,)2* t _ 11.14°% 0.70 _ 043 m
2000 2000

Madd Px8 =247.2 % 0.043 = 10.62 kN.m



0.043
0.70

_M __10.62 _ . e _
=5 =gz = 0043 m "z

€ - 0.7-0.1_ 09,80 ¥S€, Tqbles Page 4—24

0.7
P, _ 2472410° _ ) oo
F, bt 25+400+700 ) _—
M 10.624 10° P <1.0 —&™ p=1.0
7z _ = - =0.0021

Foub t®  254400%700°
4 —4 -3
W=psFEx10 =1.0+25+10 = 2.5+10
-3
As=Ag=Hsbst=2.5+10+«400,700 = 700mn?

Astotal‘=AS+ As‘ = 1400 mm?

A. - 0.25+0.052 | — bet
Smin 100
= 0.25+ 0.062 (11.14) , 550 4 700 =1451.2 Ty

100

41916
2H12
2H12
41%16

400

= 700 -

=0.061 m < 0.5 ¥2¢, IL.D.
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