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Nonlinear Analysis of Planar Reinforced Concrete Frames
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Kang, Young Jin

Abstract

A numerical procedure based on the finite element method for the nonlinear analysis of planar
reinforced concrete frames is presented. Material nonlinearities such as cracking of comcrete and
yielding of steel are mcmperamd This methed is capable of providing accurate numerical solut-
jons for the fespons‘e of planar xefihfoi:ced concrete, frames failing primarily:in flexure throughout
<elastic, inelastic and u}timate load ranges. A numerical example is presented, to demonstrate the
validity and applicabili‘tﬁr of the present method. The results are compared with experimental
results and ‘the analytical results obtained by other investigator,
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2% 1. Idealization of Stress-strain Curves
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2% 2. Geometry and Deformation of Planar
Reinforced Corcrete Frames
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2§l 3. Combined Solution Method for Nonlinear
Equilibrium Equations :
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28| 4. Blesler-Scordelis Beam: Structure
and Loading
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3% 5. Bresler-Scordelis Beam: Comparison of
Midspan Deflection .
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¥ 1. Blesler- Scordelis Beam: Stress Distribution and Statics Check at the Center of Element
16 at Ultimate Load (Paso klps)

Layer No, Area A (m*) ¥ (in) Strain eX10° | Stress o(ksi) o X Ak) - ‘Hf ﬁs(y
1 9. 8.5 -2.208 —b. 609 —50. 481 429.09
2 9. 7.5 -1, 959 —5. 491 —~49. 419 . 370.64
3 9. 6.5 -1.710 —5.241 —47.169 306. 60
4 9. 5.5 - ~1.461 —4.861 -43.749 240.62
5 9. 4.5 -1.211 —4.349 —39. 141 176.13
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6 9. 3.5 —0.962 ~3.707 ~33.363 | 116.77
e 7 9. 2.5 —0.713 ~2.933 —26. 397 65.99
g, 8 18. 1. —{. 339 —~1.528 —27.504 27.50
s ' :
P 9 18. -1. 0. 160 0. 0. 0.
5 |10 18. -3 0.658 0. 0. 0
5 11 9. —4.5 1.032 0. 0. 0
12 9. -5.5 1.282 0. 0. 0
13 9. ~6.5 1.531 0. 0. 0
14 9. —~7.5 1.780 0. 0. 0
15 9. -8.5 2.030 0. 0. 0
16 9. -9.5 2.279 0. 0. 0
17 9. ~10.5 2.528 0. 0. 0
18 9, ~11.5 2.777 0. 0. 0
19 6.75 —12.375 2.996 0 0. 0
a 1 0. 3907 7. —1.835 ~50.12 —~19.582 137.07
S
- 2 2.037 ~7.75 1.843 56.57 115. 233 893.06
3 3 1.0185 -9.0 2.154 66.13 67.353 606. 18
B4 2.037 ~10.25 2.466 75.70 154. 201 1580. 56
Total— -0.018 4950. 21
Time Dependent Analysis of Reiufqrced and
5. #& ] Prostressed Concrete Frames,” Thesis presented
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