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Nonlinear Finite Element Analysis of Reinforced Concrete Beam
using 1-D element with Shear Deformation

Mgy 1k ol&=38™ AT
Jeon, Young Bae Yu, Young Hwa Lee, Jun Hee Shin, Hyun Mock

Abstract

In the paper, a simplified method for nonlinear analysis of reinforced concrete structures is
presented, which is based on timoshenko beam theory and constitutive equations that are given by
the relation of average stress and average strain for concrete and reinforcing bars. Especially, this
method consider shear deformation and determine the failure mode.

In this paper, 1-D beam element model and program considering shear deformation are suggested.
In addition, program procedure is presented briefly and the results are plotted with test examples.
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No A4¥ ] NARERRAAF &A= A
’ (E) 1/E 0.8/F 06/E 0.5/E 04/E 1/E 09/E | 0.8%/E | 08/E 0.7/E
1 3740 1.575 1.362 1.214 1.114 0.892 1.214 1.217 1.224 1.229 1219
2 2860 1.120 1.107 1.088 1.112 1.111 1.098 1.101 1.094 1.087 1.074
3 5580 0.982 0.978 0.948 0.887 0.879 0.948 0.962 0.944 0.956 0927
4 3630 0.931 1.153 1.251 1.256 1.228 1.251 1.161 1.100 1.036 0.902
5 4080 0.767 0.973 1111 1,113 1.113 1111 1.003 0.952 0.900 0.571
6 3530 1.185 1.227 1.226 1.184 1.015 1.226 1.175 1.151 1.115 0.773
7 15000 1,023 1,071 1.075 1.075 1.076 1.075 1.027 1.002 0.981 0.888
8 6700 1.067 1.084 1.082 1.081 0.919 1.082 1.061 1.046 1.044 0.957
9 740 1.128 0.886 0.753 0.647 0.605 0.753 0.782 0.784 0.788 0.793
10 10350 1.593 1.431 1.208 1.082 0.927 1.208 1.233 1.235 1.247 1.289
11 6160 1.367 1.361 1.312 1.309 1.360 1.312 1.309 1.278 1.215 1.060
12 6300 1.256 1.255 1.248 1.254 1.254 1.248 1.220 1.193 1.166 1.044
13 5390 1.030 1.096 1.091 0.976 0.811 1.091 1.055 1.029 1.004 0.937
14 6720 1.219 | 1.022 0.867 0.801 0.791 0.867 0.905 0.869 0.872 0.890
15 6580 1.220 0.978 0.880 0.795 0.694 0.880 0.876 0.881 0.887 0.897
16 6170 1.257 1.24 1.192 1.168 1.005 1.192 1.135 1.069 1.192 1.153
17 2525 1.796 1.549 1.266 1.063 1.014 1.266 1.208 1.200 1.228 1.219
18 13150 0.967 1.018 0.878 0.805 0.754 0.878 0.879 0.878 0.917 0.600
19 17050 | 0.925 0.912 0.910 0.894 0.895 0.910 0.914 0.938 0.903 0.904
B 1.179 1.143 1.085 1.032 0.966 1.085 1.065 1.046 1.041 0.952
w5 A (%) 21.4 15.8 149 17.2 19.8 14.9 136 13.4 13.5 19.8
B2 HEE MEAM M
N8| b d Reinforcement ¢ A Al ZE
a/d Tension Compression Web. 121 2319
H - |lem)item)) N (em®) 6 kg/em®) [NAem®) £ (kg/cm? : 7| tkg/em®)
ylkg/cm cm’) | fy(kg/cm®) INA(cm®) | fy(kg/cm®) (TSBM) | (RCSD)
(a) |203] 46 |398| 9.24 32059 - - - - 3441 (ES 418%
(b) 1307466 (393 26.24 5663.3 2.53 3520.4 0.32 3316.3 246.1 21% 364x
() | 20 | 42 1300} 759 4489.8 - - - - 262.2 30& 422%
NA : Nominal Area(cm®)
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