32 10 2011 10 014
Journal of Building Structures Vol.32  No.10  Oct. 2011 -
: 1000-6869( 2011) 10-0113-06

H

1 2 2
(1. 450002; 2. 200092)
H H N
o 2 -
o H
o 20% o
H ; ; ; ;
: TU357 A

Bending capacity of H-beams with corrugated webs

ZHANG Zhe' LI Guogiang® SUN Feifei’
(1. School of Civil Engineering Zhengzhou University Zhengzhou 450002 China;
2. School of Civil Engineering Tongji University Shanghai 200092 China)

Abstract: To analyze the bending performance of H-beams with corrugated webs the theoretical analysis was
conducted firstly. It is believed that the top and bottom flanges provide the total bending capacity without the
contribution of web. The theoretical equation was proposed. Then bending tests of two simply supported beams were
conducted. The load-deformation curves ultimate load and failure mode were obtained. The test results verified the
correctness of the mechanical model and the equation. To validate the theoretical model and support the parametric
study the finite-element simulation method was adopted to simulate the bending performance of H-beams with
corrugated webs. The ultimate bending moments calculated by two methods are very close both exceeding the plastic
moments by 20% . Through the parametric study the following conclusions are drawn: denser wave profiles and lesser
width-thickness ratio of flanges can provide higher ultimate bending moments; the depth-thickness ratio of the web has
no significant effect on the ultimate bending moment.

Keywords: H-beam with corrugated webs; bending capacity; tangent modulus; depth-thickness ratio of web; yield
strength
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Fig.1 Schematic diagram for H-beams
with corrugated webs
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Fig.2 Theoretical mechanical model of H-beams

with corrugated webs
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Table 1 Parameters of bending test members
by xte ! hyxt, !l 1/ L,/ Sy ! 1./
mm mm m m MPa cm?
GI7  150x10 500x3 1.5 1.0 265 19507
GJ8 150 x 10 500 x3 2.0 1.0 265 19 507
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Fig.3 Bending test setup
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° Table 2 Comparison of bending capacity between
7 theoretical and test results
M,/ M,/ Mgy ! M,
(kN * m) (kN * m) (kN * m) M,
GI7 203 257 260 1.27
° GJ8 203 280 284 1.38
5
H
3. GJ7.GJ8
GJ74.GJ8H -+
GJ79.GJ740 GJ74.GJ84d
E =0 GJ72
E, =0.005E; GJ73.GJ74
2 3( 2 h, =50 mm b =70 mm
d =50 mm; 3 h, =30 mm b =40 mm d =
25 mm) ; GJ75. GJ7-6
(b) GJ8 12 mm.15 mm; GJ79.GJ7-8
7 GI7 GI8 235 MPa.300 MPa; GJ79.GJ740
Fig.7 Failure modes of GJ7 and GJ8 from FEM 750 mm 1 000 mm.
4.5 3
(1) M, (1)
Mt MFEM 2 ° MFEM Mu
3 H
Table 3 Results of parametric study
h,, /mm t, /mm by /mm tp /mm  fi /MPa  E\/E M, /( kN * m) Mgy /( kN * m) %
GI7 1 500 3 150 10 265 0.01 203 260 1.28
GI8 1 500 3 150 10 265 0.01 203 284 1.40
GJ74 1 500 3 150 10 265 0 203 211 1. 04
GJ72 1 500 3 150 10 265 0. 005 203 228 1. 12
GI84 1 500 3 150 10 265 0 203 227 1.12
GJ73 2 500 3 150 10 265 0.01 203 242 1.19
GJ14 3 500 3 150 10 265 0.01 203 291 1.43
GJ75 1 500 3 150 12 265 0.01 244 338 1.39
GI7-6 1 500 3 150 15 265 0.01 307 438 1.43
GJ749 1 500 3 150 10 235 0.01 180 250 1.39
GJ7-8 1 500 3 150 10 300 0.01 230 280 1.22
GI79 1 750 3 150 10 265 0.01 302 380 1.27
GI740 1 1 000 3 150 10 265 0.01 401 528 1.31
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