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Fig. 1. Schematic of compressive arch action in RC beam [1].
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Fig. 2. Constitutive material model of steel reinforce-
ment [19].
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Fig. 3. Concrete compressive strain and stress profiles at the support of the beam [16].

0, = LD a4 -0 (O¥)

chie o 8l galols x o5 )3 laglaie S sl 1 dlaily ol )
ool i gladio y3 Lol @i) g o54SS g i

S byl o a8 ol 23Y  Jdos Jse pl 43 55 ol VYol (gl y
Pl £ (S AP Sy

8l 585 5
L
%Fy =0 (V)
M=0
sy s —¥ -y

Sy glae b y3 (A58 e (e Sl Wi o SOY Jlod (b,
woxis alade jd aS Cunl ool (508 cpl 13,50y cpl DS )8 solatl
aeits 1o Ges Dl o i)ST 1548 Cpl il eslatwl b .le o (Bl dzmin
285 B plan 38 (e o (ol 9 YU 3 ()5 Gy b ol
Lo o)lg5 o glaiio o )3 (4558 s13g05 5l odlaiwl b 29 so odalie ¥ ISU5
Slgye 5 b S germe 53,5 sboml bl oijlo gdlias ¥l J5o
D)8 dpule alato £las)l dlaiel 5 sy 5l (605 J1,S0I L1y alads 4 3)lg
Joee 5 (o)l Bas C g oo 0daline ¥ S5 )0 &S 4565 lan
Y o lis i S 8 (1) Y gyl By Y ojlad @l oA

Cal o b jblize g5lid 5 £,(0) 9

VoYY

& ‘é’“a"’ Ls’L"" )l: 4*']9‘ J?b Lc,ce ‘)‘J 4“"]9‘ Jﬁb L laf‘ﬁ) u" )
Hgd oo Cgmxe 15 cplb S0 (S8 9 w5 YL B S
el 0ad 03y L5 5 galaily )3 (Sloe Jb Jsbo (ganmslons

ol Slo ,b g8 Jsbo L, ol p5 adgl Jgbo Ly abaly oyl 5
Job 3 ise 2 3 She lagii S5l 65 USEIL Glge |y ol oS
g d gleijed by jledliel b (0SSRl ol )8 dploxe 45
ol il S5 s b o L, (ipa 398 g ol (V) el
gde i) o ales SigSa (\Y) dlal, 55 45

=1, +Z(M)(x(i>—x(i—1)) (\Y)
L= 3o D= w =)+ GO —xG- )Y ()

fo yo 80l galold x (5 laalad s n kg, ol
o 2 ) 9 o)

£, (1) Cymcmon Cunl 5SS g i

Sl o 1 paiie u;f Otin

Dod o Gl pi Chygo a4 G SBAST 1 15 lyed (shmle daldl jd

5 g Sle (B S i aw ()



VOOY B VOYY doxios VF ) b oF o)loud DF 0,95 «yuS ol )] pos  wnigo 4y il

C Sebos sils 5 Olasia )
B SN

Wy(x) 30t 0 12 5 ady! 55

W 2 el et S

U 330 (2P 5 S0 S

M) -2sbes omlons JS S

W) 3 st dalees 5 5

S godens dslms

L

e

DF] jpaie b9y 4 (5338 Judoxi )3 00l 48,5 ,15 4y Jal 0 .F JSS

Fig. 4. Formulation for the analytical model Proposed by Mansour [16].
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Fig. 6. Number of layers required for use in beam F1.

70 MPa

40 MPa

T I. 1
10 20 30 40

EEI R

9-
8 70 MPa
. 7 4
4 6.
2 5
Z 4
< 5]
S 40 MPa
14
O_
0 5 10 15 20
Aot dlaed
&L ($ 970 (590
35 -
30'T\70MPa
ﬁzs .
?'\20-
@15-
T 10 40 MPa
5 1 d
LY
O' T |. 1
0 10 20 30 40

A0y Jlaed

&)L (5570 (595

Julodi )3 0oLl (gl 5L5 3 90 (g dluai g s owyp VIS

FY,s

Fig. 7. Number of layers required for use in beam F2.
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Fig. 8. Number of sections required for use in beam F1
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Fig. 9. Number of sections required for use in beam F2.
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Table 2. Comparison of numerical analysis results with reference [16]
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Fig. 10. Geometrical properties of the beams for parametric study.
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Fig. 11. Load-carrying capacity response for F series beams with different compressive strength.
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Fig. 12. Lateral restraint load response for F series beams with different compressive strength
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Fig. 13. Maximum midspan deflection response for F series beams with different compressive strength.
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Fig. 14. Load-carrying capacity response for F series beams with different reinforcement ratio
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Fig. 15. Lateral restraint load response for F series beams with different reinforcement ratio
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Fig. 16. Maximum midspan deflection response for F series beams with different reinforcement ratio
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Fig. 17. Load-carrying capacity response for F series beams with different axial stiffness of the support.
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Fig. 18. Lateral restraint load response for F series beams with different axial stiffness of the support
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Fig. 19. Maximum midspan deflection response for F series beams with different axial stiffness of the support.
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Fig. 20. Load-carrying capacity response for F series beams with different rotational stiffness of the support.
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Fig. 21. Lateral restraint load response for F series beams with different rotational stiffness of the support.
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Fig. 22. Maximum midspan deflection response for F series beams with different rotational stiffness of the support.
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Table 3. Slender reinforced concrete beams responses for different parameters
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Table 4. The coefficient of determination for different parameters on the responses of the load-carrying capacity,
lateral restraint load and maximum midspan deflection.
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Fig.23. The effect of the parameters related to each other on the responses of the load-carrying capacity,
lateral restraint load and maximum midspan deflection of the reinforced concrete beams.
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