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Confinement Effect of High—Strength Steel Spirals According to
Compressive Strength of Concrete
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Abstract

This study estimates the performance of steel spirals according to the compressive strength of the concrete. A total of
24 confined concrete cylinders (150X300mm) were cast and tested under monotonic concentric compression. The main
test parameters were the yield strength of spiral reinforcements and the compressive strength of the concrete. To
effectively evaluate the confinement effect according to the yield strength of steel spirals, the external diameter of steel
spirals was designed to be same as the diameter of specimen. The experimental results indicated that the performance of
confinement of steel spirals increased as the yield strength of spiral reinforcement increased and the compressive
strength of the concrete decreased. Furthermore, existing analytical models were used for predicting the stress versus
axial strain relationships of specimens tested in this study. It can be concluded that the accuracy of the analytical models
deteriorated as the yield strength of steel spirals and the compressive strength of the concrete increased.

Keywords : Confinement, Confined concrete, High—strength reinforcement, Steel spiral
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Table 1 Mix design of concrete

Design e W/B S Unit weight (kg/m”)
strength
(MPa) (mm) (%) (%) w C FA sp SF S G AD
25 25 60.0 50.0 177 265 30 - - 900 907 1.48
70 20 26.8 44.0 165 320 - 246 49 802 872 6.15
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Fig. 1 Stress—strain relationship of materials
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Table 3 Details of specimens and experimental results

Experimental results
No. Specimens (]\J:ﬂ;;) (l\fﬁfa) (rr;n) (i;;) Sl;eji(s Pl)cii:{ Axial strain | Lateral strain /;,(”0 Yield'
(MPa) (kN) at peak load | at peak load
1 P25 - - - 28.0 495.2 0.0023 0.0017 - -
2 NS25 o 472 40.1 713.9 0.0116 0.0077 1.43 O
3 HS25 880 25 1.75 49.5 869.7 0.0190 0.0112 177 @
4 USs25 1430 54.8 978.2 0.0329 - 1.96 O
5 P70 - - - 717 1265.9 0.0027 0.0008 - -
6 NS70 472 80.7 1425.2 0.0039 0.0017 1.13 X
7 HS70 & 880 25 1.75 82.0 1449.0 0.0039 0.0022 1.14 X
8 USs70 1430 82.8 1462.6 0.0040 0.0020 1.15 X

Ed
co

: strength of unconfined concrete, f.:

strength of confined concrete, f,,: vield strength of spirals

(O : yield before peak load, X: not yield before peak load
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Fig. 4 Stress—strain relationships of tested specimens
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Fig. 5 Strength enhancement of tested specimens according to
compressive strength of concrete
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Fig. 7 Strength enhancement of tested specimens according to
yield strength of steel spirals
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Table 4 Comparison of experimental and analytical results for strength enhancement of tested specimens

Experimental result Mander et al. El-Dash and Ahmad
Specimens f,,‘ . —f’, f/v’ f’,‘ —f’, f’,, f’,‘ —f’,
’ ’ e, exp. J co 4 Y ,“v”'“l- ce,ana. J co 2 /1\ 4 Y ,((,41114:. J ce,ana. J co 3 /1\
Y B Y E T e ) /D | Lo | ‘) ®/ @
NS25 40.4 12.4 49.6 1.23 21.6 1.74 40.9 1.01 12.9 1.04
HS25 28.0 | 49.2 21.2 62.0 1.26 34.0 1.60 45.6 0.93 17.6 0.83
uszs 55.4 27.4 74.4 1.34 46.4 1.69 50.5 0.91 22.5 0.82
NS70 80.7 9.0 96.9 1.20 25.2 2.83 92.3 1.14 20.6 2.29
HS70 71.7 82.0 10.3 114.6 1.40 42.9 417 99.9 1.22 28.2 2.74
Us70 82.8 11.1 134.6 1.63 62.9 5.67 107.7 1.30 36.0 3.24
Mean 1.34 - 2.95 - 1.09 - 1.83
cov 11.8% - 56.3% - 14.7% - 58.3%
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Fig. 9 Comparison of experimental and theoretical results obtained from existing analytical models
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