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Abstract

This paper concentrates on the analysis of reinforced concrete(R/C) structures subjec-
ted to monotonic loading, from zero to ultimate loads. Tensile cracking, the nonlinear
stress-strain relationship for concrete and reinforcement are taken into account. the con-
crete is assumed to be elastic in tension region and elasto-hardening plastic in compression
region. The Kupfer's failure criteria and associated flow rule are adopted to govern the
plastic behavior of the concrete. The reinforcing bar is considered as a elasto-hardening
platic material.

The tension stiffening effect of the concrete between cracks is also considered. The
numerical error depends on the used finite element mesh size is reduced by correcting
the slope of strain softening region of the concrete according to the developed energy

criteria.
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SOLUTION B %
3+ SOLUTION C
7] SOLU“ON E A i . L f
% 24 4 8 1.2
z CENTER DEFLECTION(in)
T o18b
o %l 8 Load-Deflection Relationship of J-4.
g 12k SOLUTION A
- SOLUTION D ¥ 1. Material Properties Used in Numerical Analysis
.8
Material Properties
Examples - - -
0 1 ! A 1 i 1 | 1 Ec(kﬂ) Es(km) fC(kﬂ) fy(km) P(%) d(m)
[#] 4 8 12 16 20 24 280 A2 2 38 MeNeioe's
DEFLECTION AT NODE 2 IN'INCHES X10 Siab 415 | 290 | 550 | 400 | 085 | 131
hor - Iy A W—Deflection Relationship at Point 2 of Beam 280 | 295 | 482 | 449 | 0w | 1800
McNeice’s Slab 4

U #MAe] Agst G % dYPs 1 &

¥ 2. The Load-Deflection Relationship of J-4 with the
Variation of the number of Finite Element Used

#E FHAs) A BHE AL AU 05P Dl I Y
wE FAY eake AAHA 4eg B 4 AU (Kips) (in.) i o )
o} (solution E). & AFoIA MAIE e 2| BAHY 2 ggfgg gg% gg;zlj gg;;:
(3 &) is) a29) A7) wet 3= WY 60 | 005 | 00406 | o084 | 00378
A3 dogel 21g7E BAH & AT Aede 80 00049 00862 00719 00651
Fose] Avld G FAHY LX}E RAY 100 | 013% | 019% | 01118 | 01040
F 25 (solution B : 97 2] 38 4, solution C : gg gi% gig gﬁ?{g gﬁﬁ
4748l f¥aL AH8) 48X (solution D)o =4 130 | 0200 | oi72l | 01642 | 0586
g AAE d& F USE B F Aok 140 02200 01870 01819 01760
soEanE & 150 02410 02017 01976 01926
Bure nd S| i 4 e w0 | 0 | oo |y oo
(2¥ 89 J4 & R FAdAR JHsAT) T 180 | 05410 | 03152 07024 07029
zZBe HeAA 2 BYL 19 83 ¥ 144 190 10860 11624 - -
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E 3. The Load-Deflection Relationship of J-4 with the
Varistion of Tensile Strength of Concrete

05P | Experi.
(kips) (in)
20 00088 | 0012 | O00lZ | 0012
40 00176 00227 00287 aoz27
60 00525 0.0384 0.0355 00341
80 0.0049 00719 00723 00636
100 0.13%0 01118 01106 01101
110 01630 0124 0.1301 01241
120 0.1780 01476 0474 01471
130 0.2000 01642 01632 01614
140 02200 01819 01822 01823
150 0.2410 01976 01976 01981
160 0.2590 02132 02126 02125
170 02760 02289 0.2280 02273
180 05410 0.7024 0.7010 0.7098
190 1.0860 - -

Note : f=ay/T. the number of finite element used is 9,
the values here are the deflection in inches at the center
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