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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 of 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 structural 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 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 of the beam

under study.

Key Words: T Section Beam; Ribbed Slab; L Section Beam; Simple Long Beam.
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Case 1 : Concrete Cover 1s Scm Case 2 : Concrete Cover 1s 1llem

(b Web) g3l Gae sf ase 8345 05 (T) gl s s Bl o o oghall o)) (385 S8 Gl |10 J$&

Gl i g uall o s 3 (Deflection) bswell 4ad e claly 30 @i i jasd Ude o)
Cllall 8 Lo saell Al 45 )i Jae Wile can gy puad) Jsh o g die Lo sagll dad e ilaly Sl
) Jeall daf Gl g ands puall ¢ 55 sn Glypbadill jualic (e Gl Jasl) o LS xa ol
elnall a3l 35 4880 G se 3ol ) (e Al I el (35 (o8 B 3 Aa 3AL Gy
(11) I ) (@8) ) e s )

Geddle S5 gaall ) gaall Ge p10 Jshas (T) gl Jasesadl sl 353 5 i yidi 1 J5Y) AN

O plad) o 138 ca25 S LgSans 5 04 g S (e La s (Ribbed Slab) ¢ sie < sbe 43k i)
By ghll (358 ang (Sl Al slarll ¢ Son GllN 5 4] 7 4clii)) JSlu A gl o aaiiiadl sl
ol LS cil€s Jlaal) s

Self ) 313 055l Lk ¢(L.L= 24 Kn/m) ) dasll s o(D.L=33kn/m) <l cuall Jaal)
(Dead Load =8.26kn/m

W= EDL: 33 Kn/m + (LL = 24 Kn/m)+ (self W= 8.26K11/111):|
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L=10m

R=wWL/2

R=WL/2 10.00
Case 1: B flange = 1.28cm
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A L=10m
R=WTL/2 10.00
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Case 2— B flange — 1.72cm

L gal) Cload 30N AW Cuia adle de ) gl Jaal¥ s pad) dladl (i 112 JS4

o LS Aol ilS 5 pllall 8 L sall il (Atir Programme ) siad) gl s padiul S

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%
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