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Experimental Study on the Structural Capacity of the
U-Flanged Truss Steel Beam With Reinforced End by Steel Plates
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Abstract

U-flanged truss beam is composed of u-shaped upper steel flange, lower steel plate of 8mm or more thickness, and
connecting lattice bars. Upper flange and lower plate are connected by the diagonal lattice bars welded on the upper and
lower sides. In this study, the details of delayed buckling of lattice members were developed through reinforcement of the
end section, in order to improve structural capacity of U-flanged Truss Steel Beam. To verify the effects of these details,
the simple beam experiment was conducted. The maximum capacity of all the specimens were determined by the buckling
of the lattice. The vertical reinforced details of the ends with steel plates, rather than the details reinforced with steel bars,
are confirmed to be a valid method for enhancing the structural capacity of the U-flanged Truss beam. In addition,
U-flanged Truss Steel Beam with reinforced endings with steel plates can exhibit sufficient capacity of the lattice buckling
by the formulae according to Korean Building Code (KBC, 2016) and Eurocode 3.

Keywords : U-flanged truss steel beam, Simple bean test, Reinforced end details, Steel plates
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(Table 1) Test specimens list
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(Displacement Transducer)Z Z¥2} 50mm, 100mm 2

Reinforcement of end zone

Specimens ID Upper chord Lattice Lower plate
Lattice Lower plate
UTB-11 UTB-ER-X-A N-180X60 X6 2-R16@400 PL-350X8 R29 (4EA) -
UIB12  UIB-ER-BR-A N-180X60 X6 2-R16@400 PL-350 X8 R29 (4EA) R29 (4EA)
UTB-13  UTB-EP-BR-A N-180X60X6 2-R16@400 PL-350X8 PL-8 (2EA) R29 (4EA)
UIB14  UIB-ER-BR-B N-180X60X6  2-R16@260~400 PL-350X8 R29 (4EA) R29 (4EA)
UIB15 UIB-EPVI-X-A N-180X60 X6 2-R16@400 PL-350 X8 PL-8 (2EA) -
UIB-16 ~ UTB-EPV2-X-C N-180X60X6 2-R16@400 PL-350X8 PL-8 (4EA) -
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(Fig. 2) Details of U-flanged truss steel beam specimens
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LVDT (CH 8) beam LVDT (CH 7}
LVDT (CH 6) LVDT (CH 4) LVDT (CH 3) LVDT (C112) LVDT (CH 5)
(Fig. 3) Experimental pan of U-flanged truss steel beam
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(Table 2) Material test results

F, (MPa) F, MP)  E (GPa)
PL-6t 44712 569.50 207.93
PL-8t 331.73 479.96 211.35
@16 355.60 493.18 211.80
029 298.90 442.66 199.80
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(a) <UTB—11 specimen

(c) UTB-15 specimen
(Fig. b) Failure mode of specimens
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(d) UTB-16 specimen
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(Fig. 6) Load-Displacement curve of specimens

(Table 3) Test results

Specimens 1D UTB-11 UTB-12 UTB-13 UTB-14 UTB-15 UTB-16
T Do (1032 100.72 929 929 1959 209.59
S S (mm) 259 20,66 1803 1871 57.22 29.09
P, (KN) 169.2 169.2 1692 169.2 1692 1692
KBC2016 - 5 o p 061 0.60 0.55 0.55 116 124
Ny (KN) 1335 1335 1335 1335 1335 1335
Furocode 3, ™ /Ny 0.77 0.75 0.70 0.70 147 157
Al = 80] 2z ok= 7}
3‘41 E7:” 7]‘{_’_“(KBC 2016) ——] S 1:}:'? 705 Pn F L::]_/g fé]l 35]‘% %}E(MPa)— m™E -
& 129] SEREIAARILRFD)O) 275101 41 (1) ] o
1} Zro] AFEai) 4, + FA9] & THHA (mm?)
F, : BA9 g5 Zx(MPa)
b4 @ P2 B P
n cr q _
K 98 k= 40| A(=1.0)
2 72 4% £, TR ol ARy L+ 2Ajel Eolmm)
ro B2 0] thst T 2RF HEE (mm)
KL
1) = <4an1JEFE 9 B2 _ _ _
) 'y T T8l Eurocode 3(2005)70IA1s ZE 9= AL
ot NS THST} 20] AbEsic)
F,= 106587 | F, 2 ’
) —=>47/EF, A 89 M
71k
F,= 0.87TF, ©) e
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