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ABSTRACT ARTICLE INFO
Diagonal lattice structures as a structural system in high-rise buildings are Receive Date: 04 May 2021
improved in terms of performance of frame and tubular structures, which Revise Date: 06 June 2021

drastically reduces the weight of the structure by significantly reducing the Accept Date: 17 June 2021
cutting lameness. The purpose of this paper is to design the optimal diagonal
network in single and double layer diagonal structures in high-rise buildings

under gravity and lateral loads to minimize the weight of the structure, determine Keywords:

the number of optimal divisions and angles, and finally compare the diagonal High-rise Buildings
diagonal structures And two layers to choose from is a more cost-effective option. Diagonal Structures
To perform the optimization, meta-heuristic algorithms are used in a Optimal Design
programming environment. The grasshopper graphic programming plugin on Genetic Algorithm
Rhino geometric modeling software provides parameterization of the optimization Galapagos

problem. The optimization in the written program was performed using a genetic
algorithm through the Galapagos plugin based on the output results of the
Caramba structural analysis engine. Accordingly, the relationship between
optimization factors including number of vertical and horizontal divisions,
number and angle of members and distance between two layers in diagonal
diagonal structures with evaluation parameters based on the results of structural
analysis including weight, delta effect and maximum displacement Obtained
separately for single-layer and double-layer structures. The results showed that
the optimal weight of a single-layer structure is less than that of two-layer
structures, which due to easier construction in a faster time and less energy
consumption, single-layer structure is selected as a more cost-effective option.
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\ space frame cross sections (upper layer)
' {0;0}
O CHSH: 'CHSH76.1x3.0"' UK-
1 CHSH: "CHSH114.3x3.0" UK-
2 CHSH:'CHSH60.3x2.5' UK-
3 CHSH: "CHSH114.3x3.0"'" UK-
space frame cross sections (under layer)
: [ {0;0}
4 O CHSH: 'CHSH88.9x3.0"' UK-
1 CHSH: '"CHSH88.9x3.6"'" UK-

2 CHSH:'CHSH114.3x6.3"' UK-
3 CHSH: '"CHSH193.7x5.0"'" UK-
space frame cross sections (connectors)

' {0;0}
O CHSH: '"CHSH88.9%x3.0"' UK-

1 CHSH: '"CHSH114.3x8.0" UK-

2 CHSH: "CHSH139.7x3.2' UK-
.3 CHSH: "CHSH88 .9%x2 .5' UK-
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