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Abstract: reticulated shell

structure is adopted in the Chongming Natatorium. Based

A steel-glulam hybrid

on the analysis of the mechanical properties of glulam and
the static force of the natatorium structure, the
reasonable application range of steel and glulam for the
reticulated roof is calculated. Then, the effect of the
stiffness of steel splint-timber structure connection node
on the overall stiffness of the structure is discussed, and
the actual stiffness of the node is obtained by node
experiments. Referring to “Technical Specification for
Spatial Reticulated Structures” on the stability analysis
and ultimate bearing capacity calculation method of the
reticulated shell structure, due to the material defects and

non-plastic development capacity of the timber, the safety
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factor of elasto-plastic ultimate bearing capacity for the
hybrid shell

recommended to be 4.2.

steel-timber reticulated structure is

Key words: steel-timber hybrid structure with large
span; system selection; cylindrical shell structure; joint

stiffness; ultimate bearing capacity
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Fig.2 Structural system of the Chongming natatorium
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Tab.l1 Comparison of strength between steel and

glulam

PUESREE/ PURAREL/ U/ Poysnie/

PR (Nemm2) (Nemm 2) (Nemm 2) (Nemm ?)
M (Q355B) 295.0 295.0 295.0 170.0
WA AR TCr24 14.8 10.5 16.7 2.0
WG/ Bk 1/20 1/28 1/18 1/85
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Tab.2 Comparison of elastic modulus between steel and

glulam
LS FpAR R/ (Nemm—2) 5 H
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Tab.3 Comparison of linear expansion coefficient

between steel and glulam
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Fig.4 Bending moment distribution along the span
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Fig.5 Arrangement of steel-timber structure
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Fig.8 Comparison of structural deformation with
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Fig.10 Joint form of steel-timber structure
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Fig.11 Diagram of joint test
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Fig.13 Relationship between angle and
displacement of the joint
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Fig.14 Relationship between bending stiffness and

moment of the joint
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Fig.17 Variation of structural deformation with

joint stiffness
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Fig.19 Development mechanism of structural plasticity (elastic ultimate bearing capacity)
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Fig.20 Load factor-displacement curve of the
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