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Evaluation of the Flexural Behavior of Composite Beam with Tunnel Steel
Rib Support Using Circular Concrete Filled Steel Tube
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Abstract - The purpose of this study is to evaluate the strength and behavior of the composite member in case of concrete filled
steel tube embedded in concrete for application concrete filled steel tube to steel rib support in tunnel. A total of six beam
specimens were prepared for steel tube in-filled with plain concrete and aerated concrete, and static bending tests were
performed. As a result, the member of concrete steel tube embedded with plain concrete showed higher strength than those with
aerated concrete. However, it was found that the flexural strength of member with reinforcing bar around the steel tube is more
influenced by the amount of the reinforcing bar than the type of the filled concrete.
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Fig. 1. Stress distribution of the CFT encased beam section
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Table 2. Test specimens

Table 1. Concrete compressive strength test results

Type Max. Load (kN) | f. (MPa)|Average (MPa)
i 134.0 17.1
Plain 17.0
concrete 131.0 16.7
23.7 3.0
Areated 17.8 23 2.6
concrete
20.2 2.6
215.8 27.5
180.8 23.0
Stab 172.2 21.9 24.0
concrete
172.1 219
201.6 25.7

3 101,6mm, F7) 3.2mme} 27 114, 3mm, -r77ﬂ
mmZA SS4907 A o™, R sD4000th AJE
xﬂ‘— Zyko] YR E QJukE 5 2] E(Plain Concrete) @t 7|

F 38 E(Aerated Concrete) 2 =43+ 7} 713 BE
H167} H13 A0 8 HIFsh AIFAR LEatglet, 232
E WEe A R EaeEY 54 A E tijt FA

, Diameter Thickness Filled Re-bar |f, of the filled concrete| f, of concrete slab
Specimens > .
(mm) (mm) concrete type | (SD400) (MPa) (MPa)
CFT101-P 101.6 32 Plain - 17 24
CFT101-A 101.6 32 Aerated - 2.6 24
CFT101-A-16 101.6 32 Aecrated H16 2.6 24
CFT114-A 114.3 32 Aecrated - 2.6 24
CFT114-A-13 114.3 32 Aecrated H13 2.6 24
CFT114-P-13 114.3 3.2 Plain H13 17 24
o o
™) ™)
S S
@ J@
500 ~ =
Tl L0
[ep] ™

(a) Section view of specimen without re-bar

(b) Section view of specimen with re-bar

Fig. 2. Dimensions of specimen (unit: mm)
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Fig. 3. Installation of the test specimen
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Table 3. Test results

Specimens Cracking load (kN)|Maximum load (kN)
CFT101-P 31.2 132.4
CFT101-A 16.2 71.9
CFT101-A-16 36.7 187.8
CFT114-A 20.7 91.8
CFT114-A-13 34.0 177.7
CFT114-P-13 35.8 200.9
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Fig. 5. Load-displacement relations for CFT101 series specimens
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Fig. 7. Tensile strain at the bottom of steel tube

250

200 |

=
@
=}

P

——CFT114-P-13
- - -CFT114-A13
----- CFT114-A

Seen

Load(kN)

250

200

=
Q@
=]

=
1=}
S

——CFT114-P-13
- - ~CFT114-A-13

Load(kN)
g

i
i

CFT114-A

50

_____________

20

40 60 80 100

120

50

-2000 -4000 -6000 -8000 -10000

Steel pipe strain at top surface(micro)

Displacement at center(mm)

Fig. 6. Load-displacement relations for CFT114 series specimens
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w3t Zoct, 3749) AJAA| B ] oF 20mm7tA] A9 F
dgt e deEblSlt, B3 ek CFT114-A-13
o] 7F4¢ A1 CFT114-A-13%} CFT101-A-162 72| 5
=S UERGIH ols A FHS Bdor kst
et E S A 7P 22 FAEE UehiA
3 NS Slstod 7l£%iﬂ5i %—%ﬂf& AU BB
= R =

N

CFT vjg) 0] BAEE 34517] 9J5to] 44322l
¥ ol8sto] RS |23 Zue} A ATE Table 4]
creh gl

B AR B 4 s v aaae e S
CFT101-A9} CFT114-AL o2 oz 3t 719} 79
Qx]3Hz 0.2 Uehgtont T AFAl o 150%~190%
431ﬁﬂEQHW“ﬂ-NHﬂOPL‘*%Jvﬁiﬂ

O

Table 4. Comparison with the flexural strength of beam

Specimens | M, (kN'm) | A, (kN'm) M, /M,
CFT101-P 39.72 20.83 1.90
CFT101-A 21.57 20.83 1.03
CFT101-A-16 56.34 34.04 1.66
CFT114-A 27.54 25.40 1.08
CFT114-A-13 53.31 35.19 1.51
CFT114-P-13 60.27 35.22 1.71
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