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Fig. 1. Details of conventional and advanced rectangular spirals with 80 and 120 mm spacing
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Table 1. Plasticity parameters for concrete with compressive strength of 30 MPa

Dilation Angle Eccentricity
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Fig. 4. Details of RC beam with rectangular spiral simulated in ABAQUS
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Fig. 10. Details of beams with rectangular spirals in laboratory [7]
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Fig. 11. Experimental and numerical shear load-displacement curves used for verification
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Table 2. Comparison among the shear capacity of experimental, numerical and code
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Table 3. Comparison between the experimental and numerical shear capacity and deflection
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Fig. 12. Details of cyclic loading for beam [12]
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Fig. 17. X-shaped shear fracture of the beam between support and loading point in experiment
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Fig. 18. X-shaped plastic strains of the beam between support and loading point in model
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Fig. 19. Stress distribution in longitudinal bars and closed ties of beam at failure
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Table 4. Models properties simulated for parametric study

N R R LY T
SE|JE 32| 3E O 3
g > X E X g N
VAE. Y. A 4 S Digels STA-
VA¥- Y A $ hebaine @590 SPA-
VAF- Y. A s el ‘#&M Eet09” SPAA-
ol
VAF- Y. VY- 5 JETRCHWES STYY.
VA¥- Y VY- $ hebaine g 90 SPA Y.
VAY- Y. VY- 5 Cwl@@’”o SPA)Y-
ol
VA¥- Y. Y- 5 (s Dgal> STY: -
AS Y. Yoo s ekl g 590 SPY .«
VA Y. A 4 s el STA+DTFY
VAE. Y- A- 4 skelas g 90 SPAD7FY .
VAE- Y. A- 4 CM‘&%@”O SPAADTFY
ol
VAE- Y- VY- 5 S Dgals ST Y DFY:
VAF- Y- \Y- 4 hebiee 7 590 SPYY:DFY:
\Af- Y. VY- 5 Cw“#%“@”o SPA)Y D FY+
ol
AN r v ? S Syl STY: *D7FY -
VAE- Y. Y. 4 o zeo 90 SPY+D1FY.
VAE . Y. A ye S gl STAD)+FY:
VAT Y- A ) slais g 90 SPA+D)Y+FY.
VA¥- Y. A- ) Cw‘w@””o SPAA+D)+FY-
ol
VAT Y. VY. Ve JETICINES STYY.D)+FY.
VAE. Y- \Y. ) ST SO SPYY+D)+FY.
. ‘. 'y . el Jebis @09> | SPAVY D) FY
ol
VAF- Y- Yoo Y s Ogals STY:+D)+FY-
VAE- Y. Y. \. ST S SPY+«+D):FY:
TV v V£ s S el STY1«D1TFY.
Yy - Y. V& \e S Digels STY1+DY+FY»
e " V7 . selas 9 SP\1:DTFY:
V.. Y. V5. \- shbains g 50 SPY1+DVFY»
TV v V£ s S el STY1«D1FY.
Y. . Y. V& ) i gl STY1+DY+FY:
Y. Y. \&. & sl g 590 SPY1«D1FY.
Yy . Y. \§. \- NN PR SPY1:D):FY.

V€A




VOF b VYD dis TR Lo ) o)l Y 0,93 S yual ) yos  cwdiges 4 il

250
200 / ‘—.‘Q:‘
Z 150
<
2o |f
g 100 / —-5T120
—-5P120
50
r SPA120
0
0 10 20 30 40 50 60
DISPLACEMENT(mm)
<

250 A
—
200 ~ \
—9
§_ 150 4
[a]
Fy
9 100 A
—e—ST80
b
50 1[ —o—5P80
.‘ SPAS0
0 - T T T T T 1
0 10 20 30 40 50 60
DISPLACEMENT(mm)

&l

Forleo 1Y+ g A o8 Jobo b (ulastunn g 599 9 (o D905 b 5o i (o gldSomio (0 9 HILY+ S0
Fig. 20. Envelope curve comparisons of the beam with closed ties and rectangular spirals with 80 and 120 mm spacing
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Fig. 22. Envelope curves of beams with 20 MPa concrete strength, 6 and 10 mm size spirals, and 80, 120, and 200 mm
spacing
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Fig. 24. Envelope curves of the beams with double dimensions and spacing, 6 and 10 mm size spirals: a) 20 MPa b)30 MPa
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