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The overall stability analysis on steel heavy truss in industrial buildings
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150090, China; 2.School of Civil Engineering, Harbin Institute of Technology, Harbin 150090, China)

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
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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
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Relationship between stability coefficient and slenderness

Bs
Fig.5
ratio for trusses with depth-span ratio 1/10

2.3 EELLMNIEERHMZME

K6 45 T AS[E] i Fh i R R A S KA He i
KF AT A 7] — AT o 55 L X AN AT AR AR
SRS PR E R B LT JC 52 ) 1 X A AT 22 1 A
TS RS FR B WA R R DR R < 3l 3k A 55T
R AT Wt R i) &= Wi e L R TN
BRHTHAR 2 RIS H ST R RSP R 1
SKIEAT A R AR AL — [R) 57 A Pk, DA 35O AT 1) T
SR BE SR ORI, W - 5L T T AP B I 29 B RE 7 3
KARZ DR, T AR AT M AT 5 B, A7 00 22 X st
FERBHTIBIE.
24 BERBLAXHMHE

PRI it L AN R T AR A AR e RS
KA RGP R 7 v, R A i S
T B A T TR R RS IR UL 4%
493 TR RECS EA T ML OCR A2

4 500
o= (2)

ZRRBI LAy R TR AR R W A, Ay Akl
A=T79.28 IZME WHT AR K AR R R IR i e /IME. R T
D7 T HLAS AT AL 0% 5 B R AR AR e SR A 43
NMAE WL X (2) A2 S ¢, =



5 6 1]

HKICTE, A Tl AR T R AT R AR A3 A - 69 -

1.0 A 4. (A = 67.08) 5 SN FRE 5 58 FE B IR 1 I

0.77 ——1/15 1of

F5 A <67.08 B A HFEEIRF R E.

——1/15 1o . ——1/15
0.6f ° ——1/10 -4 ——1/10 o ——1/10
0.5+ ——1/8 0.8 : ——1/8 0.8 : ——1/8
} ——1/6 06 ——1/6 R\ “1/6
0.4+ f; Y or 06 %
oaf \\'\R Soal S b Q'\\
. AN 04F L
3. } 0.4 %‘
0.21 \:’7\(\\ [ 3 [ \k\§:
AN 0.2} <t 0ol \
0.1p \Rr\,;! o r \\n\g;: - \nﬁ:g
100 200 300 400 500 50 150 250 350 450 50 100 150 200 250 300 350
A A A

(a) S — A AR AR ST i

(b) 2 — S AR 7

(o) 4 = 2R R ARSL AL

127
, ——1/15 1.2 — /13 Lol ——1/15
ol < I i ——1/10 ——1/10
5 s 1.0 { o 08 ‘ 18
0.8 —2—1/6 0.8 - 1/6 +—1/6
§.0.61 $0.6 g 0.6
0.4r 04F 0.4
02t = 02 =
0.2
L L L L ! | 0 L L L | L L L |
0 50 100 150 200 250 300 50 100 150 200 250 50 100 150 200 250
A A A
(d) 25— ZE AR ARk (e) 55 MU ATk (0) 275 = ZEUm I A%
Ee6 ARBBELLMMRBERBERKALXER
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 0
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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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