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Experimental study on deformation performance of I-section beam with
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Abstract; To study the deformation performance of I-section beam with longitudinally variable thickness flanges,
2 welded I-section variable thickness steel beams and 2 normal beams under static loading were conducted, and
corresponding numerical simulation was performed using the ANSYS. The special material of the flanges was
longitudinally profiled steel plates of (345GJC, and single point loading and two point loading were adopted
respectively. All of the four specimens occurred local buckling when the lateral displacement was constrained. The
results show that the beam could not only ensure the bearing capacity with less steel but also safety margin, and also
can meet the deformation requirements of compact cross section, compared with the beam with uniform thickness. The
finite element results are in good agreement with the test results. The test results can be used for the plastic design of
I-section beam with longitudinally variable thickness flanges.
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Fig.1 Diagram of I-section beams with LP flanges
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Tab.1 Measured sizes and steel volumes of test specimens

E7R2 3

JEAR

95 L/mm L,/mm L,/mm M/t
B/mm Ui/ MM L /mm o/ (mm - m™!) H, . /mm H_/mm t,/mm

BS-1  6005.0 5599.5 — 202.5 15.5 32.0 5.89 469.0 436.5 12.0 0.732

BS-2 6 002.0 5601.0 — 201.5 23.5 23.5 0 450.0 450.0 12.0 0.732

BD-1 59975 5 600.5 2 001.5 201.5 13.0 23.5 5.83 477.0 460.5 12.0 0.669

BD-2 6 000.5 5 600.5 2 000.5 201.5 23.5 23.5 0 454.5 454.5 12.0 0.740
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Tab.3  Geometric initial imperfection of specimens
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Tab.2 Tensile test results of steel plates BS-1 1/2 042 1/5 089 B/500 H,,./297

- = 5 1Y 1 BS-2 L1730 L/1478 B/39%6  H,, /792
Gy - MPa VIPa ViPa A% BD-1 L/1 964 L/1817 B/396 H,,,/305

S TR TR = 50 BD-2 L1613 1/3 509 B/524 H,,./473

o " 20 204750 502 621 26.0 ‘ ‘

A 30 208970 464 601 28.0 14 KM TTR

pappor 16 207015 an 634 26.0 RIS ETE AL e 2 2 R B 22 500 ¢ RIS HL -

N 20 203810 457 621 29.0 P N L b .

REIH) ) oao0 s 00 0.0 7, R4S 150 + MTS fﬁbl\w IEH’I‘?EJ hnz,
P1 12 205495 489 636 28.5 & 2(a).BD-1 H1 BD-2 izl iy 5k F 73 Be 221 1 53 e
P2 24 207885 405 526 29.5 FIFXEHRPH 5, FFAE o3 B G2 5 a0 b 38 2 42 A i

B >61;~125 206 000 3;2555 490~610 =22 EIR SN, LA kBRI BRI SR 0 AR T R T ) 4

1.3 #IEREREATIRE

R T A BR SOAR R B 422 30 S B, e U
TFAARITR FHSCHR[ 16— 17 ] #7532 5 30l 0 48 A L
AT e 5k o 13 3 T LA 0 e ko, R AR 45 2R 4
3 PR A5 8 RIRT A SCH S B 7 A i i
AT A 00 5 T BB 5 79 s 2 T+ R O R
YN D7 1v) B 1) e KA, I 3 T 85 3 % R A

A ) REAR AR, SR AN AL 2 (b)) v B o) S 4%
P YA B GRM  AE RS A S B
BT VLR /D EE AW N 1] SR B S A 2
[P 10 mm DAY A2 B T84 BRI, A 1) 4%
PEE RN 3 400 mm , T AHAXF 25 H xR
AR FH e S 3 A Al 2 (b)) B R 5 SRR
B A Ak v i P, S A 2 T AT L e A
] g R ] 4 L e AT

- ‘
™ y MTS T J7- T
k g
a 1 5 44
ot | INC i
& iy 4
L 15
lg]
b
[y I |
= ' Al [
= 53
BRIV i R
\I A Vi
M o [
= e
(o) A (b) I
B2 KemEgEE

Fig.2 Diagram of experimental setup
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Fig.3 Arrangement of testing points
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Fig.5 Load-displacement curves of specimens
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Tab.4 The ultimate load and deformation capacity

P,/ P A/ A AL(N)/ AL (S)/
% - —= ¢ ¢

kN P, mm A p mm mm
BS-1 1542.262 1304 169.184 5.735  96.519  100.428
BS-2 1138970 1.327 181.167 7.398  98.521  94.759
BD-1 2078.010 1.414 245501 7.379 245501  225.633
BD-2 1744293 1.291 315.901 10.057 259.465  253.963
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Tab.5 Comparison between test and FEA results

Hi%  AJmm o F /KN P KN R/ %
BS-1 169.183 1 542.262 1 481.450 3.94
BS-2 181.167 1 138.970 1111.510 2.41
BD-1 245.501 2 078.010 2 018.300 2.87
BD-2 315.901 1 744.293 1 695.320 2.81
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