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Analysis on Stability and Reinforcement Measures of Metal Web With

Different Diameters
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Abstract In this paper, the finite element elastic buckling analysis method was used to study the shear stability of
metal webs with different opening diameters. In order to compensate for the loss of stability after opening, the reinforcement
effects of common reinforcement rings and flanges under different hole sizes were discussed. The results show that the
stability of metal web decreases with the increase of hole diameter. The effect of increasing flange flanging height and
thickness to improve web stability is obvious. When the flanging height is 16 mm and the flange thickness is 1. 5 mm,

the reinforcement effect is the best. This is because the increase of flange flanging height and thickness is equivalent to

the increase of stiffness around the opening, and stiffness has a significant impact on web stability.
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Tab.1 Buckling coefficients and hole edge stresses before
opening reinforcement

FALEBE % FFALER mm RS FLN T o/MPa

10 10 0.921 713
20 20 0.753 89.8
30 30 0.587 106
40 40 0.442 130
50 50 0.326 168
60 60 0.238 224
70 70 0.175 324
80 80 0.129 593
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Fig. 2 Relationship between buckling coefficients and ratios of

opening diameters
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Fig. 3 Relationship between hole edge stresses and ratios of

opening diameters

FHIMEIT.Z  hitp://www.yhelgy.com  20224F 5543



It 3 R, FL A R R B KO R
B ET, EAHERSTE A& R y=(0. 01627-
5. 4969x 102" ™%)™ | R*=0. 99987 , M b1kl Hy 2A 12, 3
JERZBIR A 390 MPa, H & AT AT, Shysbk gLy i
WA Ak AR R, R AL ELAR 5 U BB L 70%
3 FAMEBEAFRSH

TnsEIR

.7
N,

////
%% //////

1
i
i
i
|
7i
i
: BT

Uz

TEWE AT FL AR 50 R 98 16 mm, J&EBE 4351 Ry
1.2 1.5 mm I35 BR R0 AN [ B0 v B A0 32 22 Jm s
W] HB6231-3. 5 YA 4% , #hum &5 b A A L (K] 4 i
MNo NS B H 2R BN 2 FER s s 9 K
-2 LU ISR T AT TR NN GE T O 20 R R A
P, AL N ) AT ASES

[— L S

, /
%87

7
%

\

V2222

S iR / T
B ey ) L
K4 APSREE R 7 5
Fig. 4 Section diagram of reinforcement structure
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Tab.2 Buckling coefficients after opening reinforcement
HH301 755 BE h/mm (5 1.2 mm) B hmm (JE 1.5 mm)
FALEAE b 1L /%
8 12 16 0 8 12 16
10 1.016 1.104 1.109 1.112 1.068 1.138 1.143 1.145
20 0.908 1.088 1.105 1.120 0.988 1.183 1.202 1.217
30 0.732 1.038 1.068 1.096 0.816 1.179 1.219 1.249
) 40 0.570 0.954 0.992 1.022 0.646 1.110 1.167 1.211
i iy 22 8
50 0.432 0.859 0.903 0.934 0.498 1.035 1.106 1.157
60 0.327 0.779 0.830 0.870 0.387 0.965 1.043 1.091
70 0.244 0.665 0.731 0.771 0.294 0.858 0.959 1.021
80 0.187 0.581 0.650 0.694 0.230 0.756 0.859 0.928
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Fig. 5 Relationship between buckling coefficients reinforced by

0 mm flange and ratios of opening diameters
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Fig. 6 Relationship between buckling coefficients reinforced by

8 mm flange and ratios of opening diameters
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Fig. 7 Relationship between buckling coefficients reinforced by

12 mm flange and ratios of opening diameters
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Fig. 8 Relationship between buckling coefficients reinforced by

16 mm flange and ratios of opening diameters
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Fig. 9 Relationship between buckling coefficients of opening
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reinforcement and ratios of opening diameter
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Fig. 10  Strengthening scheme under different proportions of
opening diameters
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