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Realistic Estimate Method of Reinforced Concrete Column’s Ultimate Strength
Using the Nonlinear Finite Element Analysis Program
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Abstract
The design method of the reinforced concrete structures is converting from the current
limit state design method to the reliability based design method and active studies have
in the US, Europe,
considering lots of uncertainty of current design provision rationally and make sure that
structure have a reliable reliability and safety. The main area of these studies is to secure
the non-linear analysis technology with high reliability. The data for reinforced concrete

been done and Japan etc. Performance based design method is

columns tested by many researchers are used to verify the applicability of the nonlinear
finite element analysis program (RCAHEST, Reinforced Concrete Analysis in Higher
Evaluation System Technology). A comparison is made between analysis and test, calculated

safety factor based on reliability theories to applies to analysis result.
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Table 1 &A™, silA & &> A 7|Fo 2& IFe 2=
. Code | Ana. . Code | Ana.
Specimen Exp. | Code Ana. JExp. | /Exp Specimen Exp. | Code Ana. JExp. | /Exp.
N1 3443 |2182.86|3281.60| 0.63 0.95 | MS-HT5-N-L2 | 629 |355.43|589.82 | 0.57 | 0.94
N2 4434 12793.5214351.50| 0.63 0.98 | MS-HT5-H-L.2 | 610 [355.43|675.46 | 0.58 | 1.11
N3 4925 |3127.56(4466.34| 0.64 0.91 | MD-HT6-N-L2 | 897 [551.92]896.10 | 0.62 | 1.00
N4 3762 |2219.40|3547.65| 0.59 0.94 | MD-HT7-N-L2 | 855 |551.92|936.36 | 0.65 | 1.10
N5 4358 |2725.67(4487.82| 0.63 1.03 | MS-HT4-N-L2 | 1007 |604.23|1027.30| 0.60 | 1.02
N6 4932 13122.34(5240.18| 0.63 1.06 | MS-HT4-N-FS | 1494 |839.21|1435.70| 0.56 | 0.96
N7 4547 12712.04(4548.72| 0.60 1.00 | CN-C0-80-10 103 | 52.71 | 93.01 | 0.51 | 0.90
N8 4500 [2905.75[4548.72| 0.65 1.01 CN-C0-80-20 112 | 68.19 | 112.86 | 0.61 | 1.01
N9 4293 [2704.80(4459.67| 0.63 1.04 | CN-C0-80-30 126 | 77.81 | 128.73 | 0.62 | 1.02
N10 4438 12819.62(4656.79| 0.64 1.05 | CN-C1-80-10 109 | 54.43 | 97.38 | 0.50 | 0.89
N11 4405 [2819.62(4873.12| 0.64 1.11 CN-C1-80-20 111 | 69.06 | 113.47 | 0.62 | 1.02
N12 4302 [2730.89(4543.62| 0.64 1.06 | CN-C1-80-30 117 | 78.02 | 128.51 | 0.67 | 1.10
N13 4036 [2548.22[4160.37| 0.63 1.03 | CN-C2-80-10 105 | 52.44 | 97.48 | 0.50 | 0.93
N14 4224 12652.60|4357.58| 0.63 1.03 | CN-C2-80-20 118 | 67.33 | 116.38 | 0.57 | 0.99
N15 4261 |2699.58|4434.27| 0.63 1.04 | CN-C2-80-30 128 | 77.70 | 130.92 | 0.61 | 1.02
H1 3449 |2198.52(2955.92| 0.64 0.86 | CN-C3-80-10 124 | 52.70 | 98.61 | 0.42 | 0.80
H2 4216 [2689.14(3926.68| 0.64 0.96 | CN-C3-80-20 119 | 67.80 | 115.24 | 0.57 | 0.97
H3 4854 13101.46(4727.88| 0.64 0.97 | CN-C3-80-30 126 | 77.74 | 115.24 | 0.62 | 0.91
H4 3539 |2276.81(3981.89| 0.64 1.13 | CN-C4-80-20 121 | 68.78 | 128.00 | 0.57 | 1.06
H5 4323 12704.80(4451.34| 0.63 1.03 | CN-C5-80-20 117 | 67.77 | 112.53 | 0.58 | 0.96
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H6 4956 |3216.29|5758.37| 0.65 1.16 | CN-C6-80-20 | 121 | 67.87 | 114.69 | 0.56 | 0.95
H7 3899 [2601.52|4677.58| 0.67 1.20 | CN-C7-80-20 | 121 | 67.84 | 114.69 | 0.56 | 0.95
H8 4704 13014.33|4950.40| 0.64 1.05 | CN-SP-60-10 95 | 55.82 | 110.22 | 0.59 | 1.16
H9 4175 12647.38|4347.97| 0.63 1.04 | CN-SP-60-20 | 106 | 72.27 | 119.06| 0.68 | 1.12
H10 4278 12704.80|4433.88| 0.63 1.04 | CN-SP-60-30 | 122 | 83.39 | 134.99 | 0.68 | 1.11
H11 4039 |12605.63|4248.04| 0.65 1.05 | CN-SP-80-10 99 | 56.30 | 91.29 | 0.57 | 0.92
H12 4292 12699.58|4473.60| 0.63 1.04 | CN-SP-80-20 | 122 | 73.62 | 115.67 | 0.61 | 0.95
H13 4401 |2788.30|4967.56| 0.63 1.13 | CN-SP-80-30 | 123 | 83.06 | 115.67 | 0.67 | 0.94
H14 4454 12803.96|4641.19| 0.63 1.04 | CN-SP-100-10 | 98 | 56.75 | 93.24 | 0.58 | 0.95
H15 4085 |12605.63|4260.01| 0.64 | 1.04 | CN-SP-100-20 | 113 | 72.41 | 112.11 | 0.64 | 0.99
1A 3043 [2213.15]3242.37| 0.73 1.07 | CN-SP-100-30 | 121 | 83.39 | 128.87 | 0.69 | 1.07
2A 3092 [2224.12]3244.92| 0.72 1.05 | CNH-SP-60-20 | 193 |112.82| 188.16 | 0.58 | 0.97
3A 3114 [2224.12]3252.28| 0.71 1.04 | CNH-SP-80-20 | 185 |112.93|182.24 | 0.61 | 0.99
4A 2891 [2231.44(3265.32| 0.77 1.13 | CNH-SP-80-20 | 179 |112.93| 180.06 | 0.63 | 1.01
1B 3390 [2404.32]3756.34| 0.71 1.11 UNIT-1 320 [222.99| 322.69 | 0.70 | 1.01
2B 3443 [2418.94(3497.84| 0.70 1.02 UNIT-2 228 |157.94|231.44 | 0.69 | 1.02
3B 3341 [2418.94]3281.89| 0.72 | 0.98 UNIT-3 298 |177.59 | 256.49 | 0.60 | 0.86
1C 2909 [2030.96|2878.64| 0.70 | 0.99 UNIT-5 340 [218.48| 335.61 | 0.64 | 0.99
2C 2875 [2055.71(3014.17| 0.72 1.05 UNIT-6 390 [291.31|417.48 | 0.75 | 1.07
3C 2776 [2086.10]2804.02| 0.75 1.01 UNIT-7 280 [222.60| 308.03 | 0.80 | 1.10
4C 2767 |20568.7512631.81| 0.74 | 0.95 UNIT-8 475 1288.45]432.74 | 0.61 | 0.91
U3 268 | 195.30 | 336.94 | 0.73 1.26 UNIT-9 385 |234.23| 355.09 | 0.61 | 0.92
U4 326 | 189.70 | 351.96 | 0.58 1.08 UNIT-10 450 294.96 | 429.27 | 0.66 | 0.95
U6 343 | 200.20 | 346.36 | 0.58 1.01 UNIT-11 404 1292.79]403.98 | 0.73 | 1.00
u7 342 | 202.30 | 337.47 | 0.59 | 0.99 UNIT-12 527 |337.98 | 523.66 | 0.64 | 0.99
NS-HT1-A-L2 | 678 | 355.43 | 549.46 | 0.52 | 0.81 UNIT-13 443 |271.77]1429.34 | 0.61 | 0.97
NS-HT2-A-L2 | 612 | 355.43 | 549.46 | 0.58 | 0.90 UNIT-14 311 [219.60 | 329.17 | 0.71 | 1.06
NS-HT2-H-L2 | 683 | 355.43 | 575.36 | 0.52 | 0.84 UNIT-15 230 |140.33| 200.79 | 0.61 | 0.87
NS-HT3-A-L2 | 576 | 355.43 | 542.02 | 0.62 | 0.94 UNIT-16 379 [265.05| 371.77 | 0.70 | 0.98
NS-HT3-H-L2 | 653 | 355.43 | 584.92 | 0.54 | 0.90 UNIT-17 329 [213.77| 315.72 | 0.65 | 0.96
NS-HT4-A-L2 | 576 | 355.43 | 542.02 | 0.62 | 0.94 UNIT-18 507 |358.52|490.50 | 0.71 | 0.97
NS-HT4-H-L2 | 624 | 355.43 |584.92 | 0.57 | 0.94 UNIT-19 436 [356.60] 469.35 | 0.82 | 1.08
MS-HT3-N-L2 | 604 | 355.43 | 620.91 | 0.59 1.03 UNIT-20 487 [368.76]438.61 | 0.76 | 0.90
MS-HT3-H-L2 | 598 | 3556.43 | 574.21 | 0.60 | 0.96 UNIT-22 280 [217.08| 301.61 | 0.78 | 1.08
MS-HT4-N-L1 | 565 | 355.43 | 620.58 | 0.63 1.10 UNIT-23 339 [216.37| 312.83 | 0.64 | 0.92
MS-HT4-N-L2 | 632 | 355.43 | 620.91 | 0.56 | 0.98 UNIT-24 338 |217.95]319.24 | 0.65 | 0.94
MS-HT4-N-L3 | 600 | 355.43 | 616.38 | 0.59 1.03 UNIT-25 233 [207.65| 246.21 | 0.89 | 1.06
MS-HT4-H-L2 | 629 | 355.43 | 721.89 | 0.57 1.15

Total Mean 0.62 1.01
Standard Deviation 0.08 0.06
Variation 0.12 0.08
4, miufof et SEMEIE X LAY (3)3 2L dAlIAEMEY (First-Order Second-
Moment method) & 4314t} o= HAFEYE &5

& xiol Baw T2} A7) 1,9 0, W, G
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