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Experimental Study on the Structural Capacity of
the U-flanged Truss Hybrid Beam with Hollow Rebars
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Abstract

A typical low and medium-sized neighborhood living facility in reinforced concrete building secures a high floor and
pursues an efficient module plan(long span). Accordingly, research on the development of new hybrid beams that can
innovatively reduce labor costs such as on-site installation and assembly while securing strength and rigidity is ongoing. In
order to verify the structural performance of the U-flanged truss composite beam with newly developed shape, Experiments
with various variables are required. Based on the results, this study is to evaluate the strength of U-flanged truss hybrid
beam through the flexural strength of the Korea Design Code and experimental values. It was evaluated that nominal
flexural strength was 110% to 135% higher than the experimental value.
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(Fig. 1> The concept of U-flanged truss
steel beam
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(Table 1) Test specimens list

SIel AdASE
AAJSIRACE

AR G2 (Table 1OIA] H= HiQE Z0] HafH
Q1 AR THE AL, ASiRiol olgsaE
HIEZEE, sISN9 sif 4ue] A HAR50
e v Ags AABKICE Add 2= =01

= SRISHIA HefH9l & A

=2

ljo rok

;

(h)=520mm, Z(b)=350mm, JAZ0](z)=5,850mm(K]
&7t 4o] 5,600mm)OJCt.
BUT-01 AgAlE AIE 32mmo] OJgEZETE 270

£ ASINZ ARkl ofelifl= 6mm BEe ARSI
o ZEIAE 16mme] ZES 287 400mm IH0E
HiRst AISIFIOILE. BUT-02 AlgAl= CIE H=
BUT-01 A&|ot 5261 A2 32mmo| o/8EZd

ol AEEEETe AN MAE AR
BUT-03 AgAll= Sioiriol 6mm Zao]  QIFaE

4-D22& &gt LA, ASNE 32mmo] Y=
AT VI Ol A SHo| D228 2ME 8- B
25t AgFolT]
BUT-04 AliRI= S18R= BUT-03 AERI9F 5
ShH Aaio] Ugdde Akgslal S0l 32mm F8E
T Ve AXIst AFAOICE BUT-05 = BUT-04
O SYUoh} Feho] Fet o] xjo7} = AR
OIC} BUT-06 Agixl= ASIRiol g€ Argatal W
Hol| D22 Aoz 97 HAst AlSFolt}. BUT-07
AlSAl= BUT-061F S6hE ool FEs 7HR)
g Fo| Bl AgF|oTt,
BUT-01~BUT-04 2EHRE 750mm 0] Ak 7
HD10@250)2 ARISI¥A1, BUT-04~BUT-07 Y= T

U Shear Lower zone

. pper . . —

Specimens ID | Upper Chord Reinforcement Lattice Reinforcement Lower Plate Adfhtlonal

of end zone Reinforce
BUT-01 2-32 SPR X 2-¢16@400 | D10@25047Y) | PL-350x6t -
BUT-02 2-32 SP X 2-¢16@400 | D10@25047) | PL-350x6t -
BUT-03 232 SP 2-¢22 2-¢16@400 | D10@250(47) | PL-350x6t |4-D22(Welding)
0@250(47

BUT-4 U-150x35%3t 232 SP 2-$16@400 DlPL758>(< 6 h PL-350x6t | 4-D22(Welding)
BUT-05 U-150%35x3t 232 SP 2-$16@400 PL750x6 PL-350x6t | 4-D22(Welding)
BUT-06 U-150%35x3t 2-¢22 2-$16@400 PL750x6 PL-350x6t | 4D22(Welding)
BUT-07 U-150x35%3t 2-¢22 2-$16@400 PL750x6 PL-350x6t 4D22
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(g) Plan and elevation

(Fig. 2) The details of U-flanged truss steel beam specimens
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(Fig. 3) The Experimental Section of U-flanged Truss Steel Beam
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SAlel Al AEe LIERARICE

(Fig. 4) Test Set-up
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08012 &&310 212} 374 ARSI, KS B 080201
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(Table 2) Material test results

Fy [MPa] | F, [MPa] E [GPa]
PL-3t 3472 21 21342
PL-6t 345,01 4855 202.31
@16 312 4190 188.93
P22 463.0 594.0 184.67
$32 800 860 210.00
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68 22 M35 EM 895, 2022, 9



416kN oksoA] ARuh 2 skEda dgo] HYo
L} O] 2Hist oFs S71E KON F|tiols 429kNO]
AT O, olmjo] ML= 180mmoO|Th, 1] Ak
BUT-011} =L5iCE

BUT-03«= 5t=9 7100 wet HePt S71si e
FIthotE 2 OF 693KNORE AISEIRACE 96KNOIA] F7]
THo] HAsIRon, o]F He19] S7of wet o]
EEHA ASRIC) SH UgZ 9IXIE miet 87
O] WrlisiHAl He7F S7100 tlet 5ks0] A4S
AIEEQ] 515 AT e 9mmolk] AFS 531
Lk

BUT-04+= 167kNOJA] 71570 28510, O]
= HR10] Z7io] wet HEo] THEHEA AFAC] &
H Ugd IRE met 80 HlsHHA] 5150
AAGIt FtielES OF T02kNOZ =29 ©F
97TmmolA] AHE SSoIRIC

BUT-05= 89kNOJAl  F7]7E0] SO,
BUT-04%} 20| AEdA|e] EH Ut LigkstAl #d
O] WrlisiHA] H919] S7i0] wet 5ks0] UASIRICT
FthskE2 OF 671kN, 2] 106mmolA] Age &
SolACh

BUT-06+= 98kNOJIA] 7] #E0] EEI3 oM, A
x| EH UgZ QIXE Wt 8TH0] WlsHHA]
550] A4Sl DoisEES ©F 683kN, Q| of
T4mmOof|A] SEoIILCE,

BUT-07= 108kNOIA] 27| 7H0] BRSO, A
gxo EH UgZ QIRIE wet +8TE0] EhEcHHA]
ol50] AAoirt. Zthelse 9F 648kN, HQ| oF
64mmoflA] SEoIAILCE

3.4 ot=-HelEASN 2N

(Fig. 53} (Table 3)0] SF5-19] T} ARz}
S LRERASICE <Table 3014 2, =
= ZURE eI, 5, = 2, 0 S8 H9Rt
S Uehith o2 olgslol 28 ZtiHE: 1
2 LRI

(Fig. 501K W= Hie} 7o), Asiz ojgzaas

S ARESH A8A BUT-01)2} FEESETES ARSSH
ASRI(BUT-02)9] sks-#9] Iale 71441t F
Stesoll 2 RO QUL opRdet &
5719t el RISHQl Q7 HhsTt

AR S3-T olgEEE ARESH (BUT-03)2t
SSATE UGZO= tialotal olgddE ARSSH A
A(BUT-06)2] oF5-He] FAojA] e [AlSHY Z]
TiolE olFo] Whsth Q= Eoist XJo1E Holal Q
22 & 5 Uk BUT-06 9] A% ZA2|E UjHo] &
Aot UgZ9] ggro thels Let 87 ugdat
LighstA AR SHolA s8R0l A WE6lo]
FIPE 5SS ASHORE A Kol Y
A 1kl Zgolet Tt

Aoz U831 E338de AEsH AFA|
(BUT-04, -05)¢ &38ce Ugdy} ofg=ZE At

f

0l
u1s
S,

v o

¢

v

U
mi5lE0] RARE ZukE Holal QIrh The BUT-06
A Fticks 2 Al UgZy) gl AIEA)
HOJA =gREo] F7 widsio] M9l A4t &
2 & <+ Atk
IIE 53820 olgEae Ao sz
222 offdyo] 81 FEsh AFA(BUT-06)2F
Qs THHOR 4-D22S SRAZToIA 048 AlSA|
(BUT-079] ot5-He| Z4lolA 7128 e SAleht
FielES 712 683.22kN, 648.7kNOE, BUT-070]
5% WA LEIKITE Ofi= skZdEolA] YEAZ](25mm)
7b OlFE QIEAEZO S Anlel |5 FOl
BUT-060] Hlall Ath o= Z7]o] ol2fsh ZikE HA
C}.

< Iy 1o
ox OT

S
-}

Ol
ol

r

3.5 JI=AnQ| LHE Hw

S TRAAZIEEKDS 41 30 00 : 2016, KDS 14
20 20 @ 2022)014 BRSO FERLE (M) ot
ElojA] SH2IE §F HHEO HYES 00033, 1dE
=9 882 1,0l EHot= 2oz 7hdeH, o] uf &
FET0] HYE(, )= Tt 2ol APdsitt,

e, = (Cf—cd/)(o.oozas) o))




0.
Fob
Fob

900

800
700
600

Z500

BUT-02

Jan
3400
300

200

0 20 40 &0 80 100

120 140 160 180 200 220

Displacement(mm)

(Fig. 5) The load-displacement curve of specimen

(Table 3) The Test Results

Specimens ID BUT-1 BUT-2 BUT-3 BUT4 BUT-5 BUT-6 BUT-7
PNl | 42412 42927 693.73 702.07 671.88 683.22 648.7
Test 0p [mm] | 197.22 203.22 63.64 70.64 65.04 59.25 4995
M, [KN-m]| 46653 472.20 763.10 772.28 739.07 751.54 71357
g | MLINm] | 34931 349,31 666.68 667.37 667.37 664.80 646.76
M,/ M, 134 135 1.16 111 113 1.10
OPIM, ¢ YEQTOIN AEEE SO A .= (EBe, A/ ®
2(mm), ¢ @ YFEAHN ZHEE7IK AL (mm) M= Cs(d,%) LCld-d) )
AFETO| eoh= dRolle H52H9] I8 4%
= Chkaat Zo] AFgg 4= QIth
Al@), ©ol Clgt AgAel JERLE(,)=

C, = 0.85f 4ab @)
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QLY.

C.=0.85f ,ab ®)

(Table 3)0f LRI, ol S2|E EAVIERS
B=(r, 2t 28 B 20 AAViEeSdE ()= A
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(Table 3041 Hi= HIQL &0], R A0l 2
8 (m,)2 (Table 2) MEAREEE W60 &
oA ETRAP IR0l St # UlEe AFgsiith
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