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Long) saall digh Jasenll jeanl) Alls Zahpal) llatg o juaial) @l adade (o 2j Lee da3ll) cilalga¥) daj juaiall Joh o)
Dkie¥) 8 auhall 3y adbaiia 8 juall € Gae Jee allaisn (3 Sl Cangall a3al) Cus (Span Simple Beam
sl M ggallg « pual) Chaiia el b ol Jaria Lblhy Al jead) Jau] Craiie 8 afY) 28l dilaie 39ag
eall jgne plgass Ll Al) ALDLY ASLecy 4 s (i (8 Uniipe (T) JSE o Jladll end) (e 05 Can Lyl
e el L Jladll Gmpal) e puall lsay pasicaddl Cishall g Ul 5t 5,58 Canldl #ylasg b)) g Uad 8
o) s 5oL A (3oatly Jakall dahaie 3 jenll ae Aalal muﬁj\ Aalies 53U JaY aniiaall 36U cilaca b

Cun Jaiall dihaie Gara el S sk pladial s 48 il ALD 8 (gole gl g sall skl aladiad o 45kl
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Claiall 8 Ai€aall 2L Jolall c e pad V) Ly Jgally sl (sl Jal) (Drop Beam) Lol juall ey
<lazally (Long Span Slabs) dbghll jeall culd dile All sl 3 Caiadl) =iy (o3 Jall iy cdoll) Al Al
sl areal 8 Cagyra o WSy LAl All Baaall gg5 e lail) (ks elgull e (Short Span Slabs) jsaull §)uai
sl 12y cad adatall aBgal Las Bl Clalgal) dad juid pe puad) Joh e ilalgaV) ajg G SLAY) dolaall aad,
seiaadl) e el puall Alla 8 KUY 0S8 el 138 e el 8 Cangal) ahall (g bl A& ol e

dale o elld aig (L) bl poye A (W) deall cajin (e 43Ul 23all 4aid Cus (Simple Span Beam )
Jaladl 138 (9S8 uall (o angll pgaall (5 (R jaal) & IS o sakal) 8 salialy sunll alge o adiny e
ES ST 93 s danea) yeal) G Jia mj « (Simple Span Beam ) Lo ajta juall g€ Alls 4 SEUDA /RN
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M max = W X Lz/ 8
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Long ) Laseadl (sshall yeenl Allab SLENT il (ga 3lilly pueall 131 Sl Gandl (e (sl Gpamemall ilay I
el pe Ly ol Y 8 A5l daill o3 s ¢ (9AY) jsuall cVa Gu SV aall (5 Cu (Simple Beam
a5 puenll e 4S8 AIKAN (a5 1 ey - olall Aalal) ghal) 138 g L)) qanlis Yy I ¢l (g lanal)
Atz Gollad) gaad) e oY)

sdu)al) i .2

s ol bl e S5 (Ribbed Slab) sl el A3 sxie il e LA Ja o) duball o3 Ciags
Gllyg dapss S dapandd (o @) Gand) (e (S 0l yeall (35S0 Guss (Long Simple Beam) jad) gk 35k
ndl ey B3kl 3 aakiell § el cashall i) b sl Al

Cilalga) dikia b Alujal) dalis 8305 ) (o il 3 dalasind 5 13) e AL s ala) AslSal 385 Guas Cua

dalal) o puall ahaidl il gae ) dalall (o35 Al (g sial) iapall Gl pe seall e Chaie 8 (gpaadll Jarial)
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aallally s pall 35S mns AY) Y] Alia) ALY Y sleally uialiyll B plasiuly Lt giall il oy
ushall eall o slacd b byl A 355 A 1) el Ayl gsmge llall o3a iad Lglaans Lgilaladl Jug i
Ged) o () aally ) ag

bl aisg ¢ S s L lgiey Gillall dalus 3 ysia s Lo Lgiad camally Aalesally UKl Gun (e Ljlenall aliial) ggim
Jﬂj )22l 4.\.1\.4&.1‘}1\ d.m;.ﬁ\ Z\LJ.L:& LJSJSJ \AJ:_\AJ\ Ll).a\dj\ ij\‘)uhmu\:—jj\ JSMUJS.‘M‘@}H\ Qe e
Lalalal cle)ydl) Al s e alail o) aaly sladl Jueatll s

Y Lally delel) el Glels Gan (e cAllkiul] 5 Lleli oo Al aliall s (glarall Guigal) Cioliass
.(One Way Loading) alsll slat¥l buaje duesall S e (i Las cz)laally dadalall dualy)l

579
Arab Journal for Scientific Publishing (AJSP) ISSN: 2663-5798



http://www.ajsp.net/

SASP

caalo)lpiull aprellalxoll

Ggdiadl g (ualad) daad)
£ 2020 — J$¥) QS — 2 1 ) f s
ISSN: 2663-5798 www.ajsp.net

lwAl) ciaial) B jgeal) o Juaadl) daiif .5

che ) o) dala sa e cull) o saug AALAN) Jslall Lgae iy Ailaglly anally ol Cun (a aliall g
Jant (8 aoliiall 53 b CDRAY) IS Lagay (Alail) el ad s () 1Al g ddbidall athaisl duia)l (5< (s5iunan
G gead) ) b All SUDL ol cltially pand S crlan) el e Ll Jlaal) Jay 6 dginal) placy) el
Aol ghaall e lganys ol saee ) ) gy Jiss
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lg3lé (T Shape ) 5 i (H Shape ) W<a i (L Shape ) Lsl; ¢S i (Rectangular Shape ) Stk Lgaklic
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clalga¥) Jaad b 099 Lagia J<ly zaledil) Byaag AluwAl) pa 0585 daleeal) Ailwpdd) B Cpwtigal) (oal Cigma g2 LS
b LS clalgaV) AlSda da b plpain) Gaddalaly Eus clagia AisSall ALEGY) jualiad) B

L) jualiall & g (adlly Jaiall Cilalga) Dilal) Jea —

ime AVl Y] adl mleall aas sty 45)lke spreal 281 Glalga] dead 8 Dlege Dl Al 50 055 -
asuSall Glucadll dlla & il GlldSy 2al lalga) )l molall s agle —

.5aecy) o gl daglae XSy Hpealdl 3 Ay (il clalga) QUKD vas a5lay —

Double ) s laauall mas cave ciad dalal) vie Jaiall daoglae B Lla Al ae oledll vos (acalaty —
(gl LIPS RRYCEN %40) 3354 dauis (Reinforcement

1Al Al ) guall ALY Julail) .10

Cilea) I Uil ol ciilen) s LY QST 8 ag5all JS5 Lagic pmal) iccally 3l clslgaY peinl) (e
s gl Aalaiia dedee gl 53S0 don Jlaals A Jlead culS plgw jgaall et A el JlaY o oD GlalgaV sdag ¢
Gy adadall Gl s e lalga¥) ais JS& 8 Ll Al jualiall ALY Jilasl) 8 Cig e g8 LSy L Aeliiie

Dseanll LAY Qlatl) ) kil oy o6 (Single Span Beam) syiiall Jawad) jeal) 58 duhall gsage o Lass
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hasaal) gl ALEN) Sl .1 .10

s B AliaTal) dla dalad) Al Lo Julail) S5 ydial) peall Aalidal) Jreadl el ) Al (5 s o Ua
trl LS A jeal) Julat claasa €Y Uag oBafal) (e Laliite 1) ga Sas Jann Jasew

gl (pages e Unsy BIS5) 35y (L) 235 Jsky (Simple Beam) e s -
(T section) 5 abaie o)sne Joha e il adabe 53 jeenll —
Bl (yag 4313 (e Aaliiiag 5y Ane Yleal Jaay ald jeall Joha e —
.(Drop Beam) Wsdlu: hyua (55w lilg (Long Span) sl Jugh jeall -
.(One Way Hollow Blocks Slab) aaly slails dlese cileacl 413 o s33al) o (yal i) -
i jaal) oy B calinl) dlasd OS5 Lage OgSam ajall OB (6) JS& (e
(1) (M moment, L length center to center, W the uniform distributed load)  / 82max. =WLM

(S max- =WL/2S

dulaill <5 4 (2) shear)
oall 82k B OSY Gapmis g il (b Cinge iadl of Lasg caie ST aglisn suall Jacsg vie (5350a]) o) gl
LOmbyhll Cpagenl) vie (585 (858 STl all) Ll L4k (gslall iall b ek 58 SV o Ul e e

LoadmgSDhnensionw ‘Hﬁ F‘.LEII’H i‘.li”l’i FF‘LH F‘L‘L’H VHH F

T
Shearing Force Diagramt

Moment Diagram

= =
Py —
. - —

M=WLL /8 ~~_ -
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aially Gl Clalga) e Ade gl Loy suad) e idall Jaal) s .6 JSa
JRial) peall classt) allkia .2 .10

& (BSI) slasully (ECP)gpadls (ACH) Sipal) el cilagl) clillaia padls (31 (1) o8 Jgaad) M) il
ol 138 Bae Gl b Lgin GG (55 ADIA e (1= L /16 ) 5o Jaseadl juall Gaad (S3Y) aad) i

P sl Alall 038 & el ¢ i) (ld daidall s e Glld Gulas v
(3) t=L/16=1000/16 =62.5cm (t total height of beam)
s 05 Gans Tl puaall QU Baad) 326 V) @l e ol

Rl plly A ually 81 i) s conen el Jaseadl el (o pand .1 Jsin

35S0 o 38N ey t ol Gae Gllaadll
S a5 ACI t=L/16 Beams or one way ribbed slabs
;s)md\ 2550 ECP t=L/16 e e
SUasll 35<) BSI t=L/16 0.3 >Flanged beam with bw/b

uA‘\.L:)_i d}\ Sl U\ \J@A JL\A\ ‘Lu‘)\ JS J_)S.u 4.44_).\4.45\ ALl DL dAA.l ‘5_\3\ o.\a.c\}” J_B\AA u\ L\.«A‘)ﬂjj uY\
Jlaa¥) pam (K031 3680 e ¢ jaall ushall (g Batad (Bae ST bty cBaaly dga (o Badl g el
Aol
span/18 4 =1t
=400/18 t

22.22cm
Gl die Usiat ST (565 13g05 (SPAN/25) (g5l (5Ses B32al) cloce ¢ el (o Bl 1S allay (spemall 36S Ly
RGNS

saie s Ly e clacd) Gl aaniy 222 (e Yy ane 25 Slaws 5die adiag dusal) Cagylll e Jial) saly 380 (Vg

AoV (b ban dgal ST abiling Jad) (o uend) Loy (3 (5 2 dlga) ST (8 Saa g T suall O L e
ol o all penay aia dilaia 8 adly eal) Blujd o Ly (6 JSE) uall o aially Gl st JSE s
Ofigal) e AL 6 5ieall 4231 ey aw 40 3genll G (D Web) g3s e el J<i Cus (T section) 5 ¢ Uss
cAaall Gl Cawa sa0a3 2y (B flange) e
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AR (ayen sleiall @y gulas (galy (gpanlly (o3l sl Gann (T Section) Ji g s cillliie (adls (2) iy Jsaal
Dkl (8) ) IS a ) o ek LS gl (358 (bl elaad) claws LV o o038 (B flange) Jaisal
e 17 gl e Sl sl pladiuls au25 58 42 jiall LD dla of Licasd 13y . Alls 13S0 6 aill (J8Y) (oa pel)

tsb b le Joans Luls

Graally (el sl s (T) S glad pual) Gae cldssa .2 Jga

The B according B according grid B according To Notes
Code To Slab t system Beam Length
ACI B=16t B=(L1+L2)/2 Beam clear 31/ 2 sl
span Sy
ECP B=12t +b B=(L1+L2)/2 B=1/4 beam clear 2 sl
span | g _=adll

3 (T) 5 adaay puaad) Jla (& Jladd) 4Rl al éﬂa’\ A< Jagpd by
of the beam clear span 5) 3B=1/
Hence B =1/3*(10-0.8) =3.066 m

t 60r B =1
(6) Hence B=16*8=1.28m
Y of the two spans beside the Beam (7) Or B =
Hence B=%(4+4)=
am

2 (T) & abiar ol Al 8 Jladl) Goapall Gl (granll 35S0 Sy
(8) B =1/4 of the beam clear span
Hence B =% (10-0.80) =2.30m

Or B=12t+b
9) B=12*8+0.40=1.36m
(10) Y of the two spans beside the Beam OrB=

Hence B=1/2 (4+4) =4 m
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O alall aas (6) 4y AN Caun B=1.28M o 25 it (B o Allal) o3a 8 Galats S Al (fd daiiil 038 (g
OsS5 L (gag (0 =40 CM) G (43e L) eiall paje) suall phite £ 3a (ase (ol My s 40 52 S9anl) (ape
1l M jeall (e dga S o Baiaa 424))

(128 —40) /2 =44 cm

Jeans ic (o 14 £ li)) sk p 17 I g i) sl (e el il 3Dl ushal) Wil Ll Lua yié) 13) ¥
A (a1 1 = 348) st (T) J gl s 3] el (mpall oo g @1 cashall o el Al s ellat e
eyl

trk WS Gagall 09 adall Jalal) Jdld) yual) g Uadl (B) ddil) (e clua Lasf 13 o)
" d )

(6 a3y Al s m76= 1.11 x6=1 B

(9 )il (i) B =12*11+040=1.72mor

AN Jlsias g Uadl) Aad Aihaial Liaje Gilial 4 gan e Ao Viag (B=1.72m ) g Usiad Ji<Y) dllal) Jlds oY)
Pfgby Gallad) G

1.72-1.28 =0.44m

LAY Al e o 0.44 sl (T) I sunl) g Ul i) pimpe e cashall g liy) (38 i1 Ljglal a8 (5685 13<a

¢ yenl 4280 Jladll mpal) (e 030 ST B et e sk e ) sl Ay e o 6o GlId L (531 lgadly
Oneliall ¢l e 13g8 (8) UKl b maagal) Sl (KN Liady aus 10 5 sl 2 Dl g i) e (gl pinai o) sinay
Ai€ae lld o sl
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! 220 .20 3.20 3.20 e

b ]

T 2 =5 0.2

4.00——4.00—1—4.00—L1—4 00—
Ribs Dismpution On T Section Beam & the difference of the 2 cazes

Bydigall dabaiall i DLl juad) ils e o 175 14 gyl sl aladiad Jlls (0 B 488l (mje 3 3.7 J<&

Collall e Gl i
Double stirrups #12 secondary. rein.
— - B g
_ @ = a0 | | olo | = SF— =
¥ expand dista. expand distant
y \ ““ \ / ~
0,20 0.20 0.20
sohd solid put
Hollow. Block to let the n rest on H. Block
the beam

=
-+
=

nain. rein,

Zcohlmn

Badall Cygh oLy LA aa (T) plad s 183 Joaldi .8 J<&

é\@h&aﬁmw\%w&u\&w\QA;J';J\‘_;c(neutralaxis) JLPJ\J)M@’JAAJ,AJJZTGNLYJ
Nea) Jaad 8 A1 Dl ) dalise (go JB Lee 4680 dihie 7 A ey dball e o gt Jla 3 (81K g Uail) ol

Jarl

ol Je Joaall P (mpdill iy jueall (sagaall ¢ Uadll 8 abad) Home ol<e sty aly z oY) Sa Uag

_9\ G_)J.\.} _95_9 aaall &_1_9L &gb t\.‘u‘)\ o= ;.d.t;,j L»SJJ\ &LG.\_)Y\ (e @J‘)f\ J;J\.a —aled _5\ &)M 1_1‘92 ?\M\ U\SA}(\.}) @\SA\
(8) JSal & ek LS (s
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Loading & Dimension LY VY VYV VY I VUV YVY T TVYYVYYY

IL.=10m

R=WL/2 [\

R=WL/2 10.00
Case 1: B flange = 1.28cm
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cm 3.69 =271/1000=1 L/27 Case 1: The initial deflection is
L/211 =1000/211 = 4.739cm The Long term deflection is

=26.4mm Max elastic deflection.

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

L/290 = 1000/290 = 3.44cm The initial deflection is
L/224 = 1000/224 = 4.46cm The Long term deflection is
= 22.88mm Max elastic deflection.
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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.
slab on either side of the beam. This is due to the difference in the height of the hollow blocks used in the

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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