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Abstract The perimeter structure in high-rise buildings, which plays a major role in resisting lateral forces, is generally formed
by the orthogonal placement of the beam and column, but currently various grid patterns are implemented. In a previous study,
the adaptability of the IsoTruss® grid (ITG) as a perimeter structure was examined. In this study, a method of estimating the
required cross sectional area of a member in a preliminary design is proposed. The members of the perimeter structure are placed
in three planes, perpendicular (PPR), parallel (PPL) and oblique (POQ) to the lateral loading, and the stiffness of the members
in the POQ was taken into account by projecting them onto the PPL or PPR. Three models are established for member size
zoning through the height of the building, in order to investigate the effect of the shear and moment in the calculation of the
required cross sectional area. To examine the effectiveness of this study, a 64-story building is designed and analyzed. The effect
of the member size zoning was examined by comparing the maximum lateral displacement, required steel amount, and axial
strength ratio of the columns. Judging from the maximum lateral displacement, which was 97.3% of the allowable limit, the
proposed formula seems to be implemental in sizing the members of an ITG structure at the initial stage of member selection.
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Fig. 1. Floor Plan and Elevation of ITG module
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Fig. 8. Typical floor plan of IsoTruss” grid structure
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Fig. 9. Member size zoning along building height
Table 1. Member sizing for M-3 model(s=3)
ol v M| Ay | Ay | g )
kN) | (MN'm) | (em’) | (em’) | (mm) | (mm)
312 2,974 30.3 26 188 320 20
311 6,719 158.4 133 424 350 45
310 9,661 306.6 258 610 440 50
309 12,605 509.0 429 797 460 65
308 15,845 869.2 732 1,001 560 65
307 18,339 1,173.3 988 1,159 630 65
306 20,788 1,522.8 1,282 1,314 710 65
305 23,393 2,077.4 1,750 1,478 740 85
304 25,303 2,508.3 2,112 1,599 840 90
303 27,073 2,972.8 2,504 1,711 940 95
302 28,729 3,670.5 3,082 1,815 1040 105
301 29,706 4,185.5 3,526 1,877 1130 110

*) Zn-Zoning number(Fig. 9), ¢-diameter, t-thickness
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