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An Experimental Study on the Structural Behavior of Concrete
Columns Confined with Welded Reinforcement Grids

2 F L Murat Saatcioglu**
Choi, Chang Sik

ABSTRACT

An experimental investigation was conducted to study the structural behavior of concrete
columns confined with welded grids. Ten full-scale columns with different volumetric ratio,
spacing and arrangement of welded reinforcement grids were tested under simulated seismic
loading. The columns were subjected to constant axial compression of approximately 20% or
40% of their capacities accompanied by incrementally increasing lateral deformation reversals.
The results indicate that the welded reinforcement grid can be used effectively as confinement
reinforcement provided that the steel used, have sufficient ductility and the welding process
employed does not alter the strength and elongation characteristics of steel. The grids
improved the structural performance of columns, which developed lateral drift ratios in excess
of 3% with the spacing and volumetric ratio of transverse reinforcement similar to those
required by the AC1 318-95 Building Code. Drift capacity further increased when grids with
larger number of cells were used. Furthermore, the use of grids reduced congesting of
reinforcement while the dimensional accuracy provided perfect support to longitudinal
reinforcement.

Keywords : concrete columns: confined: volumetric ratio: spacing and arrangement; welded

reinforcement grids: lateral deformation reversals; sufficient ductility: lateral
drift ratios. congesting
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Table 1 Properties of Test Specimens

bl | Remto |8 (Iﬁg) (mm) (kg/fcy:n2> ;S) (f%))““ po/(0dac| ) P/P,
BG-1 | 220 | 1.96 | 953 | 152 | 5786 | 1.00 | 55 065 1818 | 039
BG-2 | 8420 | 1.96 | 953 | 76 | 5786 | 2.00 1 55 129 1818 | 0.39
BG-3 | 8420 | 1.96 | 953 | 76 | 5786 | 2.00 1.55 1.29 848 | 018
BG-4 | 12420 | 2.94 | 953 | 152 | 5786 | 1.33 1.55 0.86 196.1 | 0.38
BG-5 | 12-#20 | 2.94 | 953 | 76 | 5786 | 2.66 1.55 1.72 196.1 | 0.38
BG-6 | 4-430 | 229 | 953 | 76 | 5786 | 2.66 1.55 172 1938 | 0.40
BG-7 | 12-420 ] 2.94 | 6.60 | 76 | 5786 | 1.26 1.52 0.83 196.1 | 0.38
BG-8 | 12-#20 | 2.94 | 6.60 | 76 | 5786 | 1.26 152 0.83 98.0 | 0.19
BG-9 | 20415 | 3.26 | 660 | 76 | 5786 | 1.26 152 0.83 196.1 | 0.38
BG-10 | 20-#15 ] 3.26 | 9.53 | 76 | 5888 | 2.66 155 1.72 196.1 | 0.38

P(]:O‘85f((Ag—Ab)+A\f) dy

! Diameter of transverse reinforcement p ¢ Longitudinal reinforcement ratio

fyt : Yield strength of transverse reinforcement

Fig. 1 Geometry of Column Specimens
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Fig. 2 Geometric Details of Welded Reinforcement Grids
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Fig. 4 Locations of LVDT's
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Table 2 Summary of Strength and Drift Capacities

Column Moment Resistance Column Force Resistance ACI 318-95

Columm (Miest ) Max Min. Drift@ (Ftect) Max Min. Drift@ Mn
(tm) 80% (Mtest)Max (t) 80%(Ftest)Max (tm)

BG-1 32.6 1% 17.2 1% 24.1

BG-2 31.7 3% 16.7 2% 24.1

BG-3 26.5 7% 14.6 4% 21.8

BG4 34.5 2% 18.1 2% 26.7

BG-5 37.0 5% 19.4 3% 26.7

BG-6 35.8 5% 18.4 3% 27.1

BG-7 35.5 4% 18.8 3% 27.6

BG-8 33.2 6% 18.8 4% 28.4

BG-9 36.6 3% 18.2 3% 27.5

BG-10 37.3 5% 19.6 3% 27.3

1 (Meet)vax 2nd (Frest)vax © 2 830029 32 Jd maEs Yais
*2 Min. Drift Capacity : o1& 2H% 3 Ho| 2ol ZE7} 20% o4 A7EA e 4US VEste Y
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Moment (kiN.m)
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Fig. 7 Hysteretic Moment-Displacement Relationships(Continued)
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