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A Simplified Model on Strength and Stiffness of
Outrigger Truss in Super High-rise Structure

WANG Bin'-?, CHEN Yiyi'-, ZHAO Xianzhong'?

(1. State Key Laboratory for Disaster Reduction in Civil Engineering,
Tongji University, Shanghai 200092, China; 2. College of Civil
Engineering, Tongji University, Shanghai 200092, China)

Abstract: This paper investigates the performance of the
outrigger truss with monoclinic web member (N-type)
through experiment and finite element analysis. A simplified
model for the outrigger truss based on truss mechanism and
By the model, the
mechanism of plastic resistance can be revealed. In addition,

frame mechanism is established.

both the strength and stiffness of the outrigger truss can be
obtained through numerical program. It is observed that
among all the members, the diagonal web has the greatest
impact on the strength and stiffness of outrigger. The
calculation results of strength and stiffness index from FEM
are close to that from the simplified calculation model,
indicating that the proposed model and the calculation method

can be applied to the preliminary design of outrigger truss.

Key words: super high-rise structure; outrigger truss;

simplified model; finite element analysis; load; stiffness
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Fig.1 Mechanism of structure under horizontal loads
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Fig.5 Simplified mechanical model of outrigger truss
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Tab.1 Section properties of N-type outrigger truss model
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NA-1 36 63 42 52 180 63 0. 56 0. 67 B
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NA-3 36 72 42 52 250 63 0.49 0. 58 B
NA—4 53 63 63 150 180 180 0. 84 1. 00 A
NA-5 67 63 79 261 180 314 1. 06 1.26 A
NA-6 36 53 42 52 116 63 0. 67 0.79 B
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Fig.6 FEM model of N - type outrigger truss
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Tab.2 b value of outrigger truss model

RARIGS b5XAF FHEAT T EEHF
NA-1 125 212 125
NA-2 180 212 180
NA-3 125 250 125
NA-4 212 212 212
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NA-6 125 170 125
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Fig.7 Equivalent plastic strain distribution of
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Fig.8 Load -displacement curves of N-type outrigger
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Tab.3 Comparisons of ultimate strength and initial
stiffness between simplified model and FEM
results
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NA—-1 0.77 0.99 NA—4 0. 81 0. 94
NA—2 0. 85 0.94 NA—5 0.70 0.93
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