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Determination of the most reasonable height based on stiffness
characteristic of flat vierendeel structure
WEI Cui-xia. LIU Weiping. HUANG Li, ZHANG Long

(College of Civil Engineering, Hebei University of Science and Technology. Shijiazhuang Hebei 050018, China)

Abstract : In order to determine the most reasonable height of flat vierendeel structure, the stiffness characteristics of flat vier-
endeel structure are analyzed. Firstly, the conclusion is drawn by analytical method that there is a most reasonable height for

any flat vierendeel structure. Secondly, the influence of some main parameters is studied. At last, the calculation formula for

the most reasonable height is deduced. Different cases are studied by FEM, and the results confirm the above conclusions and
the validity of the formula.
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Fig.5 Model of the middle vierendeel truss
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Tab.1 Node loads for the middle vierendeel truss
/kN /kN /kN /kN /kN
1(19) 2.250 3(17) 2.543 5(15) 2.098 7(13) 1.736 9(1D) 1.528
2(18) 2.893 4(16) 2.313 6(14) 1.903 8(12) 1. 608 10 1. 500
33.35a | 3.35a
46.03a R —"46.03a
56.4la l — 56.41a
64.68a 7105 - 7105 64.68a
97569a 78720 78.72a75.69a 77

80.22a

B kN-m
a) M,

: i

4.5a

qﬁﬁi:kN-m

b) M &

18.12

W 15.23 1 68 1037 ,

6.37
164,393 150

g © [ I

10. 3'? 12.68
AL kN

‘
=

0.5
I

I

0.5

LA kN
d) F,

B6 THBZBEAHRANE

Fig. 6 Diagrams of internal forces distribution in middle truss
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Tab. 2 Comparison between analytical method and FEM for reasonable height
. /(mm>X mm) /(mm X mm) A/m? Iy <103 /m* ho1/m hos/m
250 X500 0.1250 1.7 2.2
250 X 450 0.112 5 1.8 2.3
250400 0.100 0 1.9 2.4
250X 250 0. 326
250 X 350 0.087 5 2.0 2.5
250X 300 0.075 0 2.1 2.6
250X 250 0.062 5 2.2 2.7
250X 250 0. 326 2.1 2.6
280X 280 0.512 2.4 3.0
250X300 300 X300 0.075 0 0.675 2.6 3.3
320X320 0. 874 2.9 3.6
350 X350 1. 251 3.3 4.0
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