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Flastic-Plastic Behaviour and Design of Box Column

Built-up by Partial Penetration Welds
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Synopsis:

Thick-walled built-up RHS tubes are widely used for columns of high-rise buildings.
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In assembling tubes, full-

penetration groove welds have usually been applied to corner seam welds, specifically, in the beam-connected region due
to the lack of a suitable design method. To establish an econemical design method by employing partial penetration
groove welds, experimental and finite element analvsis were conducted on the plastic behaviour of connection between the
beams and the RHS column. In the analysis, a numerical model for the elastic-plasitic shear behaviour of corner seam
welds derived from small fracture tests was used. Based on the assumed vield mechanism of the connection, theoretical yield
strengths are estimated in terms of the strength of welds, and compared with those obtained by the experiment. The result

shows that the estimated strengths give good agreement with the experimental values.

verified to be practical for the seam welds.
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Therefore, the design method is
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Table 1 Dimensions of specimens (mm)
Name of NN alit Column | " Beamn Dia- Location of
e 1110 NNy iy i : mitial vie
specimen ’ I, iy 1, B e o phragm initial yield
A-l 0.6 0n.22 J00 36 360 200 16 22 16 : Corner weld
A-2 0.6 0.37 300 36 300 200 12 32 16 Panel
B-1 0.3 .21 300 36 360 200 16 22 20 Corter weld
B-2 0.3 0.37 300 36 300 2010 24 36 20 Panel
Note : N :axial force @ » actual penetration depth Other symbols are shown in Fig. 1.
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Fig. 1 Configuration of test spcimen and load arrangement

Table 2 Mcchanical properties of material

Plate Yield Tensile Elonga- IS
thickness point strength tion grade
{mm) (MPa) (MPa) (%)
PL-12 336 449 25.9 SM-490 A
PL-16 364 528 27.5 SM~480 A
PL-22 328 ol 27.5 SM-490 A
PL-36 329 hiln 31.3 SM-190 A
Weld metal 390 516 39.3 YGW-11
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Fig. 2 Relations between load and overall deformation
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[Fig. 3 Relations between load and shear deformation of
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Table 3 Test results (kIN)
i s R
Specimeni Member - Experimental foad Failure Ufl '
L0, .G L, |corer welc
Corner weld 196 267 343
A= Fractured
‘ Panel 206 265 mas | oo
Corner weld | 203 322 —
A0 RV
A el 22 297 a43 Cracked
I ai
B-1 Corner weld ‘1.)h 349 410 Practured
Panel J0t 282 —
COTHET We 9° ok A6
B2 Corner weld _‘._30 3:.% . lbg Fractured
Panel 258 370 > 5007

Note .6,

yield, plastic and maximum load,
respectively.
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Fig. 5 Shear stress-deformation relation of corner weld
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Figr. 7 Distribution of shear deformation along weld
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Fig. 9 Yield mechanism of beam-to-column connection

Table 4 Comparisen of estimated yield strength with experi-
mental value

. Experimental  Estimated

Specimen L0, (kN Qs (kN) oy /@
A-1 196 173 1.17
A-2 203 201 1.00
B-1 196 166 1.23
B-2 230 198 1.16
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