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Compressive stress-strain model for stirrup-confined concrete columns
considering the effect of structural size

Jin Liu, Li Ping, Du Xiuli
(The Key Laboratory of Urban Security and Disaster Engineering. Beijing University of Technology . Beijing 100124, P. R. China)

Abstract: Most of the existing constitute models of stirrup-confined concrete do not consider the size effect.
A few consider the size effect using a strength reduction coefficient. In order to investigate the mechanical
properties and size effect behaviors of the large-sized stirrup-confined RC columns under axial compressive
load, the influence of volume stirrup ratio, the arrangement of stirrups as well as the specimen size on
stress-strain curves of confined RC columns were analyzed based on the experimental results of the circular
and squared concrete columns. The size effect formula of peak strain for stirrup-confined RC columns was
established considering the influence of volumetric stirrup ratio and stirrup type. Moreover, combined with
the size effect formula of peak stress in the previous study, the stress-strain model considering the size
effect for stirrup-confined RC columns was proposed. Through comparison with the experimental and
simulation data, it is demonstrated that the size effect formula of peak stress and peak strain showed good

consistency with the experimental results, and the stress-strain model provided satisfactory predictions in
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large-sized stirrup-confined RC columns.

Keywords: confined concrete; stirrup; size effect; compressive strength; stress-strain
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Table 1 Physical parameters of the specimens

and simulation results

1 B W) WA
HEXE
Gt gee/MPa  e./1073
Y-0-S 256 mm X 768 mm 31.27 2.33
Y-0-M 384 mmX1 152 mm 27.98 2.40
Y-0-L 576 mmX1 728 mm 25.51 2.49
Y-0-U 864 mm X2 592 mm 24.86 2.40
Y-1.26-S 256 mm X768 mm 42.16 5.55
Y-1.26-M 384 mmX1 152 mm 39.47 4.99
Y-1.26-L 576 mm X1 728 mm 37.48 4.60
Y-1.26-U 864 mmX2 592 mm 35.68 4.50
Y-2.89-S 256 mm X 768 mm 53.79 16.60
Y-2.89-M 384 mmX1 152 mm 52.54 13.21
Y-2.89-L 576 mmX1 728 mm 51.78 13.04
Y-2.89-U 864 mm X2 592 mm 49.03 11.43
F-0-S 241 mm X801 mm 38.20 2.32
F-0-M 360 mm X1 200 mm 34.35 2.33
F-0-L 540 mm X1 800 mm 32.00 2.20
F-0-U 720 mm X2 400 mm 30.51 2.21
F-1.26-S 241 mm X801 mm 49.24 2.64
F-1.26-M 360 mmX1 200 mm 45.98 2.52
F-1.26-1. 540 mm X1 800 mm 43.99 2.58
Y-1.26-U 720 mm X2 400 mm 41.93 2.54
F-2.89-S 241 mm X801 mm 52.62 3.45
F-2.89-M 360 mm X1 200 mm 50.12 3.41
F-2.89-L 540 mm X1 800 mm 48.27 3.22
F-2.89-U 720 mm X2 400 mm 46.82 3.03
504
40
]
£
= 30
5
X 20
q
10+ b
Bk | Jk:
T T 1
0 0.01 0.02(0.00) 0.01 0.02
E3"4%:
o —Y-1.26-8 — F-1.26-S
—Y-1.26-M — F-1.26-M
-Y-1.26-L - F-1.26-L
—Y-1.26-U — F-1.26-U

1 iR R~ 5 Bz 1 — Rz 35 B 2% B9 32 0

Fig.1 Effect of the structure size on stress-strain curves
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Fig.2 Effect of the stirrup ratio on stress-strain curves
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Fig.3 Determination of strength improvement

coefficient of squared column
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Table 2 Test data of stirrups-confined RC columns under

axial compression
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A % MPa mm
1988 Mander [&#JE 0.6~2.0 27~31 D500
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Fig.5 Comparison between calculated and

test values of peak stress
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Fig.9 Comparison between calculated and test results for squared RC column
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