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Ultimate Tensile Analysis of Reinforced Concrete Containment Panel
by using ABAQUS Program
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ABSTRACT

Tension tests of half-thickness concrete containment wall elements and material tests were
conducted to derive a crack pattern and constitutive law of concrete. Main test variables are
reinforcement ratio and the applied load ratio in two direction, and its effect on the behavior of
reinforced concrete panel subjected to biaxial tension is investigated. Based on the test results,
analytical expression is derived for the stress—strain relationship of concrete in tension. Ultimate
analyses of reinforced concrete panels are carried out by a general purpose structural analysis
computer program(ABAQUS), and its results are compared with the test results. The present analysis
focuses on the effects of pre-analysis prior to test of specimens. These ultimate tensile analyses as
pre-analysis are essential and important to design an effectual scheme of test.
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Fig. 1 Configuration and dimension of specimen Fig. 2 Crack pattern(typical specimen)
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Fig. 3 Specimen configurations and dimensions
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Table 1 Specimen details with regards to reinforcement ratio

Compressive : Dimension of | Cover : "
Reinforcement | Amount ; Applied load Loading Spacing
Test category strength A Specimen Depth A c/db
MPal Ratio (SD40) tmml Tmml (H:M) scheme {mm}
Crack Pattem | 40540 00085 | S-D35 | 1500x1500<600 | 80 | Bi-axial®) 105 | Monoonicaly | o5 | gy
(CP) 60(S60) - ' g static ”
- R1=0.0090 8-029 | 1500%1500x380 80 Bi-axial(B); 1:1 . 2.8 300
°°"5“§‘(‘:"L")e Law  40(s40) | Re-00135 | 8-D29 | 1000x1000<380 | 80 | Bi-aal(®) 1058 | Monoonealy g 500
R3-0.0188 |10-D22{ 900x800=380 80 Bi-axialiB); 1:0.27 2.8 150
CL- _B[_R1 -1 CP-U-840-1
1 T =
U: Uniaxial teqsiun %&nsion
B: Blaxial tension B: Biaxial tension
Reinforcement Ratio c | 4 th of '
Rt S40: 40 MPa :
R3:0.0188 $60: 60 MPa
Applied Load Ratig (tan"'a) L—— Sequentiat Nymber
1. 45 degree 0.1.23
2: 60 degtee
3:75 degree

Fig. 4 Specimen ldentifications
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Fig. 6 Location of conventional strain gauges

Fig. 5 Test setup

23 Mg EM
APAER A 374 ool AFTAAY SDL9] DBEZ % DVEZE AEH3 AzLPE 9
33 BEFE FaAth 2 AE 542 Table 29 2t

Table 2 Material properties

Steel, SD40 [MPa) Concrete, [MPa)
Test category
Specimen fy fmax Es Specimen fck Ec fsp fer
Crack Pattern CP-5840 416 29,147 348 2.13
(cpP) b3 410 88 | 2574 oo 58.0 20,235 500 251
Consttulive Law D29 404 | 637 | 194413 | cL-s40 | 419 27,447 367 | 214

3. RC Panel2] 3 2I1F3M

ZaE Ad) ¢ AFANE Y2AY 2B 1F9 Y 2L o)§she] ¥4 (pre-analysis)
o onlz a9, AN We F2AM Z2IY ABAQUSE A8
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