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Abstract Recently, unconventional high-rise building shapes have attracted attention as a landmark of metropolitan
cities and the search for innovative building forms in architecture is ongoing. In this study, IsoTruss” grid(ITG) used
in smaller scale structures was applied to building structural systems and its structural performance was examined.
The structural behavior of an ITG was compared with that of a diagrid structure as a reference structure. The
stiffness-based design method of the diagrid system was used for the preliminary design stage of member sizing in
an ITG. The structural design of 16, 32, and 48-story buildings was carried out for the two systems with the same
size. The angle of the inclined columns for ITG and diagrid was 59° and 68.2°, respectively. The lateral stiffness,
steel tonnage of the exterior frame, axial strength ratio, story drift ratio, and natural frequency of the two systems
were compared. Based on the analysis result of 6 buildings, the two systems had similar structural capacity; 93.3%
and 88.7% of the lateral load was carried by the perimeter frame in the ITG system and diagrid system, respectively.
This suggests that the ITG system is better in arranging core columns. Therefore, the proposed ITG system has not
only a unique fagade, but also substantial structural capacity equivalent to the existing system.
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Fig. 1. Exterior column connections at the top and bottom
floors of each module (a)Bottom (b)Top

(a)
Fig. 2. Formation of the module (a)vertical column
(b)inclined column (c)module
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Fig. 3. Floor shape and size (a)maximum (b)minimum

Fig. 4. Skeleton of ITG captured from wooden model

3172 72 2 HH
F 2o F2A A% uug dstel Arjd 5
g el AFviga o] SRyE Py A5
Tk Table 19 5= F2=A| 28 o] 7] 2Akgo] s} glov
elolagEra HAN G775 savwAe
Moon £]281[3]¢] A& ZE]aL ITGT2 AAA 4
A7E e ZHeE Kim 913%1[4]9] A2 3E Fhxsto]
kot
Table 1. Building dimension
Parameter ITG Diagrid
Total floor 16F 20,564 20,522
area 3F 41,128 41,045
2.
(m) 48F 61,692 61,567
16F 1 2
No. of
modules 32F 2 4
48F 3 6
No. of stories per module 16 8
Angle of inclined column 59° 68.2°
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Fig. 5. Floor-framing plans (a)ITG (b)Diagrid
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Fig. 6. ITG Rendering images captured from MIDAS
modeling (a)16 stories (b)32 stories (c)48 stories
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Fig. 7. Diagird Rendering images captured from MIDAS
modeling (a)l6 stories (b)32 stories (c)48
stories
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Table 2. Analysis result of modified model

Displacement Steel weight
(cm) (kN)
Basic model 13.56 37,400
Modified model 13.98 36,200
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