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Abstract

Structural designers suffer from the mathematically significant resulting depth of the long simple
beam case, where the bending moment is greater among other beam cases, and this structural
result is not commensurate with the resulting appearance and height the space. The problem is
how the beam is designed to be of a minimum depth?.

This study aims to find a structural solution with a minimum depth resulting from the design of
the beam as a simple one. This is due to the difference in the height of the hollow blocks used in
the slab on either side of the beam.

The researcher follows the analytical and comparison approach, using mathematical relationships
and engineering codes to reach the desired result. It is known that the dimensions of the
structural elements are calculated after calculating the live loads according to the applied codes
and the dead loads according to the assumed dimensions. As the length of the element increases,
the resulting stresses increase, which increases the section dimension of that element.

The study deals with the case of the long span simple beam, where the great positive bending
moment will require the largest drop depth of the beam in the middle of its span. The study takes
into account the presence of the region of maximum tension in the middle point of the bottom of
the beam, which corresponds to the maximum compression at the top of the middle point of the
beam. With reference to the engineering codes, where the effective width of the beam of the (T
section) in some cases related to the thickness of the concrete slab and the position of the neutral
axis in the section of the drop beam web. The researcher proposes the idea of changing the height
of the hollow blocks used at the either sides of the beam within the effective width of the flange
in proportion to the assumptions of the codes used to increase the area of concrete working with
the beam in the compression zone. To achieve this increase, an analysis and comparison will be
made between the use of hollow blocks with normal height in the ribbed slab and the use of
lower height blocks within the compressed part of the slab where the effective width of the beam
has a (T) section and it is expected that this will have a clear effect on the required depth for the
design of the beam under study.

Key words: T Section Beam; Ribbed Slab; L Section Beam; Simple Long Beam.
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giall Gee o pae Bal g (T) gl oy Jablus s Ao qughal) i) (3o 3,88 (Gaudal s .10 J<&
(b Web)

dad e il @l 5 s ¢ uall Jaus 8 (Deflection) Laswell dad Lo clabyl) el 5 asi Lule (Y)
e el Jaall a8 il ae Gallll Gallal) 3 dagugl) Al &)l Jee e Cngiy junll ol Jas die Jagugl)
=BG RN [RSWEN [P P P51 D¥JCEN ERUIVSIPRYIN [P PO [ DV RERT. PRIV W ) PRGPLPRER I N VR E*S

(el 1) I A (me8) N s byl ellaal) clas 53L3s A28l (mpe 3315 (1

Gigha AL iigall (e e S5 Henall Henall (e a10 Jskas (T) U Jaswal) el 35ng (im i 2 A5Y) Al
Cgh s (“w\ Cghl) ui ?Ld\ & Jaa ¢ (.wa25 ‘?JSS\ Sang (.\4 dgn S e s (Rlbbed Slab ) &)M

fok LS il Jlea¥) s 385 ughall 358 a8 Slsall ellaall (oo iy au] 7 4cli)) Sl

Self Dead Load ) 313 )50 Leiw ¢(L.L= 24 Kn/m) sl deally ¢(D.L=33kn/m) culll cuall Jasl
(=8.26kn/m

W=[DL=33 Kn/m + (LL = 24 Kn/m)+ (self W= 8.26K11/111):|

Loading & Dimension LY VI VY VY YT VYTV YVIVYTVTTYY

L=10m
R=wWL/2 [\

R=WL/2 10,00
Case 1: B flange = 1.28cm

Ll cleal A8 Dl cuus 4l dejgall Jlaally jeal) slad w11 JS&

s da (B flange ) jual) 468 (e swss el oY) A 8 el Cilidane Gl (o jids 4G AllaY)
Jaal) Ao s Aaadle po pul 1 (lojall clbadll dleg o172 428l (age mead skl G5 (laall el
XS ¢(D.L=33Kn/M) zaail juall A5 53L) (e Cuall Jaall daid Ja3 Law (L.L=24 Kn/m) s WS sl

.(Dead Load= 10.2kn/m Self ) gl S 555l 23 3

W=[DI.= 33 Kn/m + (LL = 24 Kn/m)+ (self W= 10.2Kn/mY]

Landing & Dimension YV VYV VYUYV VYUYV YVVYVVVY Y

I.= 10m =
R=WTIL/2
R=WIL/2 10,00 ‘7

Case 2= B flange — 1.72ci

Lgagd claad Ll DA Gus adle Ao gall Jlaa¥ly seadl sladd w12 (<&
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fh LS dagml) culSy allal) 8 Jaggl) st (Atir Programme ) il gealiy axiiul ag
Case 1: The initial deflection is L/271 =1000/271 = 3.69cm
The Long term deflection is L/211 =1000/211 = 4.739cm
Max elastic deflection. = 26.4mm

Case 2: SD =33Kn/m, Self weight = 10.2Kn/m , W/24kn/m

The initial deflection is L/290 = 1000/290 = 3.44cm
The Long term deflection is L/224 =1000/224 = 4.46cm
Max elastic deflection. =22.88mm

% - elastic max. = 15.4%
%- initial live max. = 7%

%- long term def. max. = 6.16%

e e ol 536 (T) g uall (Flange ) 4l Gaje 53031 oF i odlel (4583l cpallall Julaall (e
e 198 casagll dad Ji 83al) Gagla g Uyl Calna) A aghall Bsb ST iljd slacy dligh did 3pag Cun Jasgl)
e o ua Lovic s caggll Glun 8 JaBlull uad) ils e &ilujdll e Craadl giall i ol Wil alal)

el e 355 cuanll Jead (9 (8) (pl€all e 8aial) AL ASLaws G yen) il e Biacadl dilu Al
e a3l Jaral) slgal Jeaad Glldl pjall dahaie & anl2 ajes cranll g audiioy dilud]

1duadAl). 12

Al AL 5 e (ECS) gmnall (ACT) (a1 35S0 Sl ks DA (a5 ) Al 50
o 5L ccashll 3gb (Ll Uil o e syl elld &le y AL aude Agasall juunl) (358 Jaivaall (ympall
) Faalll Nl ) gsaslly (T) glUss el (B) dlesall B4l (mpe b 53l oas Lol sl
5oy 4 s ) pjall Lgias sl B S g S uenl By eenl 138 U8 8 i) imge (o s
Lsha el dilaia (e ¢ puaal) ils e Ulaxtiod 130y . AU el iyl 3 Lol it ueall 12g] Al (e
G255 ) Al Gmpe 82l dslaall daiil) o Ulias 38 (5S Cid) ehal L (& Cshal) g Ul e B g )l
oD Gl e (L) S5 el Ala 8 Wiy 550 il epall (Sasy constladl) juall e b i3 )
Aelie Aa o Jyemal el (pay il
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