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Biaxial Interaction and Load Contour Method for Reinforced Concrete
C- and H-shaped Structural Walls

Hye-Sung Nam" and Tae-Sung Eom"”
1)Department of Architectural Engineering, Dankook University, Yongin, 16890, Republic of Korea

ABSTRACT Nonplanar structural walls with C-shaped and H-shaped sections have been used as an efficient lateral force-resisting
system for building structures. Since the nonplanar walls are subjected to axial load and bending moments about two orthogonal axes,
complicated section analysis is required for flexure-compression design. In the present study, a straightforward design method for
biaxially loaded C- and H-shaped walls was proposed by modifying the existing load contour method for columns with symmetric
solid sections. For this, a strain compatibility section analysis program that can calculate biaxial moment strengths of arbitrary wall
section was developed and its validity was verified by comparing with existing test results. Then, through parametric study, the
interaction of biaxial moments at constant axial loads in prototype C- and H-shaped walls was investigated. The results showed that,
due to unsymmetrical geometry of the wall sections, the biaxial interaction was significantly affected by the moment directions and
axial loads. From those investigations, non-dimensional contour equations of the biaxial moments at constant axial loads for C- and
H-shaped walls were suggested. Further, design examples using the proposed contour equations were given for engineering practice.
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Table 1 Test variables of nonplanar wall specimens considered for verification

Specimen Section Main bars | fx (MPa) | f, (MPa) ey (mm) e, (mm) v (%) P, (kN)
lc 22-D10 25 357 45.7 76.2 65.6 482
2 Cochaned: 22-D10 252 357 45.7 69.9 63.1 532
3¢ T'S apZ' 22-D10 252 357 45.7 76.2 65.6 459
4¢ ype 22-D10 29.2 357 45.7 88.9 69.8 477
5¢ 22-D10 26.9 357 38.1 63.5 65.6 541
8y C-shaped: 18-D10 20.4 453 116 78.4 34.1 330
9y Type B 18-D10 20.4 453 126 85.6 34.1 294

T-2n T-chaped. 18-D10 293 448 189 38.1 11.4 216
T-5n T'S ap/if 18-D10 33.4 448 147 28.4 10.9 303
T-6n ype 18-D10 33.4 532 76.2 142 10.6 573
T-1n 18-D10 293 532 60.2 63.5 46.5 482
T-3n T-shaped: 18-D10 293 532 53.1 55.4 46.2 619
T-4n Type Al 18-D10 33.4 532 58.7 60.2 45.7 528
T-7t 18-D10 293 532 60.3 63.5 46.5 487
2a L-shaped 14-D10 25.9 357 16.3 16.3 45.0 496
4b L chaned 14-D10 29.0 462 38.9 127 73.0 170
5b p 14-D10 29.0 462 42.7 140 73.0 156
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(b) Non-dimensional m, - m, contour

Fig. 8 Mapping of M, -M,, contour into non-dimensional m, -m, contour through line transformation
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Fig. 10 M.-M,, and m,-m, contours for prototype H-shaped wall sections varying with axial load ratios (n=1~0.5)

Table 2 Proposed « values varying with axial compression ratio n and section shape factor ~

5 C-shaped: Eq. (5a)* C-shaped: Eq. (5b)* H-shaped: Eq. (6)*

n 0.25 0.5 1.0 1.5 2.0 0.25~2.0 0.25 0.5 1.0 1.5 2.0
0.0 1.75 2.00 2.50 3.00 3.00 3.00 1.75 2.00 2.50 3.00 3.00
0.1 1.25 1.50 2.00 2.50 3.00 2.70 1.35 1.50 2.00 2.50 3.00
0.2 1.05 1.05 1.50 2.00 2.50 2.40 1.35 1.35 1.50 2.00 2.50
0.3 1.05 1.05 1.05 1.50 2.00 2.10 1.35 1.35 1.35 1.50 2.00
0.4 1.05 1.05 1.05 1.05 1.50 1.80 1.35 1.35 1.35 1.35 1.50
0.5 1.05 1.05 1.05 1.05 1.05 1.50 1.35 1.35 1.35 1.35 1.35

* Egs. (5a) and (5b) are used for C-shaped walls with §=0°~+90° and

for H-shaped walls.
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0.5)°.2 EASIR =], HESE v & ¢85+ n= 03} 0.5°]
& m,-m, AFAS 1% of| A Blaakivh. 1§l of] vhEf
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6=-90°~0°, respectively, and Eq. (6) is used
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H-shaped wall using proposed load contour method
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