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ABSTRACT

In the design of moment connections in steel frames, continuity plates are
used to ensure the stability of the panel zone against concentrated loads
on the column flange. The criteria for determining the capacity of
continuity plates have been developed based on research on the behavior
of wide flange sections, and there is limited information on the behavior of
box sections under local loads. In this paper, the capacity of continuity
plates in box sections under concentrated loads is determined. Initially, a
finite element model is created to investigate local instability under
concentrated loads and its accuracy is evaluated using available
experimental data. Subsequently, the behavior of 56 box column
specimens subjected to three types of concentrated loads, including single
compression, double compression and single tension was investigated.
The governing limit states in column failure were identified as buckling of
the continuity plate under compression, yielding of the continuity plate
and failure of the loading plate weld under tension. The capacity of the
continuity plate in box sections was determined using code provisions and
compared with the results of finite element analysis. The investigation
revealed that the slenderness of the continuity plate is a significant factor
affecting its capacity. Furthermore, the commonly used design criteria for
determining the capacity of continuity plates under compressive loads in
most columns are non-conservative, resulting in an effective capacity of
continuity plates ranging from -28% to 140% of the nominal capacity.
However, the provisions presented for determining the capacity of
continuity plates under tensile loads show better agreement with
numerical analysis results, with the effective capacity of continuity plates
under tensile loads ranging from 34% to 137% of the nominal capacity.
Modification factors are proposed for determining the capacity of
continuity plates under compressive loads in box columns.
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Column Specimen

BOX 300x15 SC-1
BOX 300%30 SC-1
BOX 400%20 SC-1
BOX 400x35 SC-1
BOX 500%25 SC-1
BOX 500x35 SC-1
BOX 600x30 SC-1
BOX 600x50 SC-1
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BOX 600x50 SC-2
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BOX 600%30 DC-1
BOX 600%50 DC-1
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BOX 400x20 DC-2
BOX 400x35 DC-2
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BOX 500x35 DC-2
BOX 600x30 DC-2
BOX 600x50 DC-2
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BOX 600x30 ST-2-W2
BOX 600x50 ST-2-W2
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BOX 500x35 ST-2-W4
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BOX 600x50 ST-2-W4
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BOX 300x15 SC NA \ Yy o Yv o oYvfo 14 7.0 <00
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BOX 500x35 SC NA \ fyYoOfY  Yrfo Y-AY Yoy <0
BOX 600x30 SC NA \ of  of YV YYA- VoY .t
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BOX 400x20  DC NA ) YPOYP YEED VOAY VW VY
BOX 400x35  DC NA ) LA R AN VWEY VY- Y
BOX 500x25  DC NA ) 0 fd YV VAAE VoY - -V
BOX 500x35  DC NA | LARIR S R A AN YoAY Voo "y
BOX 600x30  DC NA ) of  of YO VYA vaay - PV
BOX 600x50  DC NA ) B be YYD YOAY -vYs — YA
BOX 300x15 ST i 3 YYOOYY NA ary 9. .AY
BOX 300x30 ST \ ) YEOYE  NA AYA sve - VY
BOX 400x20 ST \ ) YF O YF  NA VYEY Y4 Y-
BOX 400x35 ST \f ) TYOOYY NA VYA YYYA \-q
BOX 500x25 ST v 3 5 Y NA VOOY VYoF WY
BOX 500x35 ST Y ) fY Y NA VEAY YY- Y
BOX 600x30 ST Y ) ofF  of  NA VASY yaqy VY
BOX 600x50 ST ¥ ) 6+ & NA VYO VEFY - A¥
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SCoh.lmn Loadll Weld ts bs 1 2 Theoretica!ly Stiffener Effective? Stiffener Ratio
pecimen (cm) (cm) (cm) S Capacity (kN) Capacity (kN)

BOX 300x15 SC NA Y v VWO XYY Y\VY yy- U
BOX 300x30 SC NA Y YY VY ARFA A YivYy avy < fY
BOX 400x20 SC NA Y \td YA v ¥o YAYQ ARAIA < VY
BOX 400x35 SC NA Y Yy V70 YY O YAM ARV Qi)
BOX 500x25 SC NA Y 0 YYo o Yy Yo Yovs YYAN <Ay
BOX 500x35 SC NA Y Al YVvO oYY Yo Yoavy YA QN4
BOX 600x30 SC NA Y of Yy Y fo FYfY YVYo < PO
BOX 600x50 SC NA Y O Yo YY£0 Ty ARAYN < /AN
BOX 300x15 DC NA Y Yy VWO YY YO YVY yave V-
BOX 300x30 DC NA Y YY VY Yy £o YIVY YAY# VWYY
BOX 400x20 DC NA Y \nd YA Y £0 YAYQ YEVY \Na!
BOX 400x35 DC NA Y Yy V70 YYTO YAM YYyvy L7
BOX 500x25 DC NA Y o YYo o YY Yo Yovy f-AY N0
BOX 500x35 DC NA Y Y ARV AN Yavy vy < AR
BOX 600x30 DC NA Y Of Yy vy fo fYfY faoyv VY
BOX 600x50 DC NA Y o- Yo oo vyfo Yy Yavy < #A
BOX 300x15 ST Y Y Yv VY0 NA VAPY RN -00
BOX 300x30 ST Y Y vf VY NA \FOF V50 Ve
BOX 400x20 ST Y Y \id YA NA YYAY Yoar Vo0
BOX 400x35 ST Y Y Y V70 NA YYvYy Yyvy <A
BOX 500x25 ST Y Y 0 AR NA AREIN YYso Vo0
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BOX 500x35 ST Y Y \al Y0 NA yasy Y.ry VoY
BOX 600x30 ST Y Y of Yv NA Yvys YAVY - ¥
BOX 600x50 ST Y Y o Yo NA Yo Yagd QY4
BOX 300x15 ST ¥ Y Yv VY0 NA VAPY 48 - ¥f
BOX 300x30 ST i Y vf 'Y NA \FOF q-y < 0F
BOX 400x20 ST ¥ Y \id YA NA YFAY YYA? Voo
BOX 400x35 ST ¥ Y Yy V70 NA YyYvy YYYYy VY
BOX 500x25 ST ¥ Y o YY0 NA AN f4 V¥4
BOX 500x35 ST f Y fY YV NA yasy f.5. VY
BOX 600x30 ST ¥ Y of Yv NA Yvys fy.y \YF
BOX 600x50 ST ¥ Y o Yo NA Yfo- 100 VY-
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S, Mises
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S, Mises
(Avg: 75%)
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S, Mises

SNEG, (fraction = -1.0)
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