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Experimental study on flexural behavior of steel tube recycled large

aggregate self-compacting concrete members

WANG Jianchao ,HE Wentao ,LI Mingxiang
(School of Civil Engineering, Shenyang Jianzhu University, Shenyang 110168, China)

Abstract: In order to study the flexural performance of steel tube recycled large aggregate self-compacting concrete,
8 flexural specimens were designed and manufactured based on the parameters of recycled concrete strength,
recycled aggregate particle size, and steel content, and the experimental study was conducted. Studies show that
the strength and particle size of recycled large aggregates have little effect on the flexural bearing capacity of steel
pipe recycled large aggregate self-compacting concrete; the steel content has a significant effect on the flexural
bearing capacity of steel pipe recycled large-aggregate self-compacting concrete. When the steel content increases by
20. 3%, the ultimate flexural bearing capacity increases by 13. 15% ; when the steel content increases by 56. 1%,
the ultimate flexural bearing capacity increases by 31. 21%. For steel tube recycled large aggregate self-compacting
concrete pure flexural members, the calculation formula of ultimate flexural capacity given in this paper is in good
agreement with the experimental value, and can be used for the design of this kind of member.

Key words: recycled large aggregate; self-compacting concrete; concrete-filled steel tube; bending performance
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Tab. 1 Steel parameters

tyit /mm  ty/mm  f,/MPa f,/MPa E/MPa 7

4 3.7 337 492 195 833  0.27
5 4.4 313 462 202 589  0.28
6 5.6 293 427 185 190 0. 27

(2) B4 RERCRIET R &t E A C30,
C40, C50 MLm= E A MM, HIHE0.5~1 a2
(8], P& FFIREE - 37 5 PUE 8 BE 430 4 30. 4 MPa
47.1 MPa, 53.1 MPa, HLBIIA T8ERE, FEF 5
A 605 mm, 90+5 mm. 120+5 mm =R
JEE, wmE 1 RTR.

1 BEXEFRRE (6015 mm)
Fig. 1 Maintenance of the specimens
(3) HESLiREEL (SCC) R M d ik MRk K e
(P.O42.5), —ZPR, ZHHB XD, Fife 5~
10 mm W40, BRI A S PEREBUK R Gtk , B2
BEEER R TR 200), HAREC A b K IE] S AR R
PSLT7 PR IR B LA 2.
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Tab.2 Mixture ratio of self-compacting concrete and compressive strength of cube test block

' , . SCC s
SRIESE KYe/kg - m C By /kg - m? K/kg-m ' fF/kg-m C @/kg-m C o BUKFH/ Y .
58 J¥ /MPa
€30 305 184 224 864 762 2 37.2

1.2 #BEi&it5H1E

Bt dlvE 8 i Z T, BB L 1 400
mm, W EEKE L, 51 200 mm, #ME D =200
mm. RIS FAEERRAR . AR R B
TR «(CNE SAZ 0 REE LR A e #
3 AR BT A 4.

WE R HBERNE, JFE L T EEM
R=FR 240 mm X 240 mm X 20 mm ) [543 AR .
DEFURGT SC N 25 8 X e R T AR, Ch BT IR A
RAFE KR, KHBN KPR 24 h, JF
FETRFITE T RS R, SN B % LR e 6

ANEIEIZ 20 mm, SRIEHON 1 )2 HAE KRR M2 R
FRUES0E % S0 b, RO HRAE, BRI AR Fie- 2 Specimen production

FHELIREE L W R, MRS R
2. M EEY 28 d R B R TT R
B, R R

P A P R I ON T AR K RE DL B AR i R e
PR AR A A8 A b SN G T A R R R T R S R A
JEMERIRARE LN ERE, B E 2 E X
F AR RHE AN & 6015 mm K40 A K
BHE R A IR N & o8 33.89%, Rifeh 905

mm RN BN 28.89%, Hifsh 12045 mm JERA 3 MEMIEKEER
BN 23.89%. BEFUEMR WA 3. Fig. 3 Picture after the test piece is processed

®3 HMHESH

Tab.3 Test piece parameters

SCCHEEE  RBAGREE  Rife  S#WR ARSI /kN - m

45  DXL/mm tpy /mm Ly /mm

/MPa /MPa /mm /%  WREME O HEME RE/N
W1  200X1 400 5 4.4 37.2 — — 9.42 77.92 78.10 0.23
W2 200 X1 400 4 3.7 37.2 41.5 90=+5 7.83 69. 30 71. 85 3.68
W3 200X1 400 5 4.4 37.2 41.5 9045 9.42 78. 41 78. 67 0. 33
W4 200X1 400 6 5.6 37.2 41.5 9045 12.22  90.93 92. 45 1.67
W5  200X1 400 5 4.4 37.2 41.5 6045 9.42 81.58 78.71  —3.51
W6  200X1 400 5 4.4 37.2 41.5 1205 9.42 78. 31 78. 60 0.38
W7 200X1 400 5 4.4 37.2 29. 6 9045 9.42 77.62 76.99  —0.81
W8 200 X1 400 5 4.4 37.2 52.6 90=+5 9.42 81.08 79.95 1. 39

1.3 BEXEHBEZEXRETHSGEERIE 150 mm X 150 mm M7 5 PRI, &4 3 B, brife

A RER S B BRIRE LIREG /N FE4 28 d J57E 2 000 kN FE AL b #4750 H o B )
SREES A RE R . BERIREE LB K R, BRSO AERPURRENE 4. P EHARER
MEBANBZHNXR, BAFBEMNFHERYE BASIHARTHTESRESRE LSS
BIRIE % LiRE IR A B EA K 5 41 150 mm X Z .
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Tab. 4 Test loading device

SCC i ¥
/MPa

RBA 53 &
/MPa

pIRES

/mm

o

RBA JBRA

/%

P 5
SE /MPa

PLE MR

S /MP WEE/ N
a

37.2 41.5 6045

41.5 90+5

41.5 12045

29.6 90+5

52.6 90=£5

33. 89
28. 89
23.89
28. 89
28. 89

40. 4 38. 89 —3.73

39. 38.76 —1.87

38.59 2.91

34.19 2.05

42. 44 1. 29
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Fig. 6 Schematic diagram of loading device
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Fig. 7 Failure modes of specimens
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