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The overall stability analysis on steel heavy truss in industrial buildings
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Abstract; To investigate the overall structural stability of the steel heavy truss and obtain stability coefficient under
vertical loadings, the finite element models were established using ABAQUS program. The nonlinear analysis was
carried out by introducing the initial geometric imperfection of the steel truss obtained through the linear elastic
buckling analysis. The effect of the out-plane slenderness ratio of top chord on the stability of the steel truss was
discussed to form the stability coefficient formula. Results show that the stability coefficient increases faster with the
decreasing of the out-plane slenderness ratio of top chord, and buckling failure transits to strength failure when the
out-plane slenderness ratio reduces to a specific value. Furthermore, the influence of steel strength, unequal
sections of top and bottom chords, loading positions and depth-span ratios were studied, and the revised stability
coefficient formula was suggested by a selected enveloping curve.
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Fig.1 FE model for truss with depth-span ratio 1/10
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Tab.1 Sectional area of truss members mm
= 5 LY ¥ H—k e =k
SZAT 12 100 14 600 17 100
15 HEFF 5 560 7 160 7 860
RHEFT 4 860 5 560 6 260
AT 1784 2 404 2704
SZAT 12 100 14 600 17 100
10 HEFF 5 860 7 760 8 160
RHEFF 5 160 5910 6310
AT 2224 2 404 3024
KT 12 100 14 600 17 100
8 NEFF 7 760 9 660 10 976
RHEFT 5 396 6 260 7776
T 2704 3024 4 380
PLFT 12 100 14 600 17 100
U6 HEFF 8 144 9 760 12 160
RHEFT 5 860 6 360 8 160
AT 2704 3504 5 380
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Fig.2 Influence of initial geometric imperfections on buckling
capacity
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Fig.3  Methods for determining buckling capacity
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Fig.4 Buckling modes for truss with depth-span ratio 1/10

1.0

0.8
0.6
S
0.4
0.2

0l

100

200 300
A

(a) FFNEAR ST

400 500

1.2

L.

0.8

- 0.6
S

0.4

0.2]

50 100 150 200

A
(b) FFAFRHF i
BELLA 1710 W=XEEERE RS IKALLAX R Lk

Relationship between stability coefficient and slenderness
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Fig.6  Relationship between stability coefficient and slenderness ratio for trusses with different depth-span ratios
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Fig.7  Stability coefficients for trusses with Q345 steel
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Fig.8 Stability coefficients for trusses with Q235 steel
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Fig.10  Stability coefficients for trusses with unequal chords
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Fig.11  Stability coefficients with loading on joints of bottom chords
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