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Non-linear Analysis of Reinforced Concrete
by the Finite Element Method

(Part 2)—Axisymmetrical Problems
(Part 3)—Beam-Column under Repeated Loading

Katsuyoshi Imoto
Toshikazu Takeda

Abstract

This report describes a series of studies made to establish a way for non-linear analysis of rein-
forced concrete by the finite element method. In the previous report (Part 1), a method of non-linear
analysis of reinforced concrete structural members had been studied. Elasto-plastic behaviors of
reinforced concrete members can be approximately analyzed by that method.

The report presented here consists of two parts: in the first (Part 2), a method of non-linear
analysis of three-dimensional axisymmetrical reinforced concrete problems is developed and the
propriety of the method is discussed with a PCRYV test model as the analytical example; in the second

(Part 3), a method of non-linear analysis of reinforced concrete structural members subjected to
repeated loading is developed.
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NONLINEAR ANALYSIS OF PCRV
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FINITE ELEMENT IDEALIZATION
1. Axi-symmetrical Structure
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Bond : Perfect bond
Cracked element : Orthogonal anisotropy
4, Failure criteria of concrete :
Prager and Druker’s equation
5. Analytical procedure : Tangent Modurus Method
Incremental Load Method
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Table-3.2 Movement of Crack Pattern after
Load Increment

S

#Maka v bkl | @@

0% 1,900
2l 700 300 7 e
100 L ([ P
&5l _ 7 | r _
[ Dl %
73 >
Bl 2-p10e9s *
FH 4-D25
4-D22
Fig.-3.3 Test Specimen
em) PLUS LOADING
500 5 3 Ze
440 SUPPORTING POINT [
400 5 AT MINUS LOADING ]
1369 ] NI i 1
{.34.8 ) A=17876cm d
315 < Y |
275 [ A=200cm AS100cp? A=T.4266c
122.5 N(TOxn‘ i o
18.576'53‘5;)\r A1 42665 AS1d266cne T A7 98dcre
1142 504 L :
"‘3']3:!8 A=17876ci ’|
T00 >8] Pravaba i
2.52 N i
60 £} SUPPCRTING POINT .
AT PLUS LOADING
0 y
X Y %AP“ 48 2
] Fr b VL L[ it 1t [MINUS LOADING
O 50700 1825 2775 3725 4675 5625 6575 7525 840 95.0 X{cm)
135 230 325 420 515 610 705 800 885
Fig,-3.4 Finite Element Idealization
¢ P{ton) o
T s |
EXPERIMENT 40 / /%/’ D)
—— FEMICYCLE s
...... no 72 / /
e 3 " 20 # / p
£l 7T
075 05 025 e
7 0708 05 075 10 alem)
L " A0 P
7 27 / vd Af—'—"l 2
A e =
A2 ks
@ L 70 [5] 70 T

Fig~3.5 Load-Deflection Curve
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