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Cracked concrete  Lattice modeling Formulation

(a) Concrete main lattice system

Formulation
(b) Reinforcement main lattice system

Rein. arrangement Lattice modeling

Cracked concrete Lattice modeling Formulation

(c) Concrete shear lattice system
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£—1 EREFBOMT
. Load Px Py Fry ] Fyx fe £
Specimens Conditi
onciion) (o) (%) (MPa) (MPa) | (MPa)
PV10 ps” 1.785 1.306 276.0 14.5 1.6
PV1l PS 1,785 1.306 235.0 15.6 14
PV12 PS 1.785 0.446 469.0 16.0 1.5
PV18 PS 1785 | 0315 431.0 19.5 2.1

PV19 PS 1.785 0.713 | 458.0 | 299.0

23

PV20 PS 1.785 0.885 | 460.0 | 297.0

23

PV21 PS 1.785 1.296 | 458.0 | 302.0

24

PV22 PS 1.785 1.524 | 458.0 | 420.0

2.5

Analytical model
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R FEROBELEMTBERLENS A—F

"Properties of Specimens Concrete Reinforcement

Effective | Span
depth d L Lid
(em) fcm)

Nel 10 120 | 12 12 158 | Flexure | 20.6 | 1.85 70 200 440 | 0.8 (0.9)
No2 20 240 | 12 22 158 | Flexure | 197 | 1.87 70 200 440 | 0.8 (0.4)
No3 60 720 | 12 65.5 30 Shear | 21.1 1.81 70 200 440 | 0.8 (0.4)
No5 100 1200 | 12 120 50 Shear | 219 | 2.23 70 200 370 | 0.8 (0.4)
No6 200 2400 | 12 210 100 Shear | 285 | 2.73 100 200 370 0.4
No7 300 3600 | 12 314 150 Shear | 243 | 219 100 200 360 0.4

Height | Width | ‘Failure | fc ft Gf Es bl Y
h(cm) | b(em) | mode | (MPa) | (MPa) | (Nim) | (GPa) | (Mpa) (%)
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Deflection, § (mm )
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FEM ANALYSIS OF RC MEMBERS
BASED ON LATTICE EQUIVALENT CONTINUUM MODEL

Atsushi ITOH, Kongkeo PHAMAVANH, Hikaru NAKAMURA and Tada-aki TANABE

In this study, constitutive equation of reinforced concrete element was developed based on Lattice Equivalent Continuum Method.
Lattice Bquivalent Continuum Method is a technique to construct a constifutive equation by using the concrete and reinforoement main
lattice system to express the flow of force in RC elements and shear Iattice system on crack surface to evaluate shear rigidity. In addition,
the objective of this study is to develop a more robust and powerful analytical tool from the view point of constitutive equation and
algorism. The validity of the proposal constitutive equation was examined by analysis of RC panel. The validity of proposal analytical
toll was examined by evaluating the post peak behavior of RC beam failing in shear including snap—back instability.
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