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Transverse reinforcement in plastic hinge regions
Y I
Unit

fc’Ag | MPa | Bar type and s foh Os Os

diameter mm MPa | percent | O scode
mm

13 0.1 | 282 R12 80 317 | 155 215

14 | 01 | 328 R12 70 317 | 1.77 2.08

0s = 27 (ri-dsp/2)Asp/ TC i ®s; 0 scode is calculated using the NZcode-equa-

tions (NZS-3101:1982) using actual material strengths assuming ¢ =1 and

AglAc=(r/r)".
where Ac = area of concrete core of section measured to outside of peripheral spiral; Ag = gross
area of column section; Asp = area of spiral bar section; dsp = diameter of a spiral bar; fc' =
compressive strength of concrete; fyh = yield strength of spiral; P = axial load in compression
due to gravity and seismic loading acting on the column during an earthquake; 7 = radius of circ-
ular column section; r1 = radius of circular core section surrounded by spirals in column transver-
se section (measured to outside of spiral); s = center-to-center spacing of spirals along a column;
¢ = strength-reduction factor; s = volumetric ratio of transverse reinforcement to concrete core.

Note: The yield and ultimate strength of the HD20 longitudinal bars were 439 MPa
and 602 MPa. Ratio of all longitudinal reinforcement within Ag, 1, was 1.98 percent
for Unit 13 and 2.05 percent for Unit 14.

1 mm = 0.0394 in; 1 MPa = 145 psi.
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