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ANALYSIS ON STEEL-CONCRETE BOND STRENGTH OF CIRCULAR
CONCRETE-FILLED STEEL TUBULAR COLUMNS

CHEN Bing' , LI Wei' , CHU Jin-liang®

(1. Department of Civil Engineering, Tsinghua University, Beijing 100084, China; 2. Lishui Power Supply Company. Lishui 323000, China)

Abstract: A total of 353 test results for the ultimate bond strength of circular concrete-filled steel tubular
(CFST) columns are summerized and analyzed in this paper. The parameters discussed include the
diameter-to-thickness ratio and the length-to-diameter ratio of the steel tube, the roughness of the inner surface of
steel tube, the steel ratio of the cross section, the compressive strength and the age of the concrete. It is found that
the ultimate bond strength of the steel-concrete interface increases with the decrease of the diameter-to-thickness
ratio of the steel tube, the increase of the steel ratio. The bond strength also increases with the increase of concrete
strength. The bond strength decreases with the increase of concrete age and concrete shrinkage. Comparisons are
also made between test results and predicted results.

Key words: Circular concrete-filled steel tube; Steel-concrete interface; Push-out tests; Bond strength

TEANE RS, AN 5 TR ARE 22 8] 3L [F) TARARORE T-4R- TR At S I RS 450 . R RS PR
ATRE, A REORIEP RIS MR, PO RIRAFEAR T . DAMERIRT G5 SRR, R e e TR e - r A S I
Ao VR M - [R)RG 12 5i8 JBE 10 3 B2 R 30 BN B TR B H AR ORI AR L TR LRSS SR BE . SRR EE . KA
bl BA B Jee it - e o R AL,

AN S22 X TR R AN - TR A R RS S PR REEAT T IR RT T, R SR A HE 56 (Pushout test)
VU S AR R . A R B R R E W 1 FR, ERSE D AWEIME,  MRERE, L
J - TRk = T PR 5 4 R o B0 A R A Lo YRR - i S 1D ) AR MR — 75 T R TR B R AN A S 1K)
R, 53— 77 LR TN TR AR A 1 52 703 FR AR O TR Bt L R LA (R P BE 2 i) ) BE R, LI R BE R
Fi &b B RR B - 2 IR EL AR s i st . RG4E 90 R ik N4 HEE, b, N OoRHEH
BRI HIRPRAT R, 4 AW-TREEL AR S AR, HHEARN A=n(D-20)L.. ABTFWE T LMETRE K

EERMN: BE(994—), B, BEA ARE, NFHNERELEMMA;
*ER(1984—), B, WA, BEERE, 4, MINEIREE L0 R (E-mail: iliwei@tsinghua.edu.cn).

*[[-001°



IR B, R T A SHO R ERRG S5 0R IR0, JEXTEG T DA A [ VR g Ak - YR gl LT R 4
FitHARK.

N

Rl

i —4

1 REREBEHE AR R EE

1 S8t

R VIR TICEREIR) 353 AN EIRE Rk 5 TR 45 0 BRI s . MAE A MR s R, FME
R IR A5 P e T AN E AR B L B, MRS aFBNERELRODON. KENED, L.
NREEER BT BERRERE, BN S NE(a=AdA, A NBHNE T, A BRI, DAL IREE L8
BRI TR -

F 1 WIEARREIRERIR

5 Sk A FEEH K45 iR E/MPa
1 Radhika 1 Baskar” 15 wYBE, FOKE, NEER, BELERE 1.78~2.42
2 Khodaie 1 Nahmat!""! 22 TRk KR 0.15~2.11
3 Aly %02 14 TR, R 0.35~1.23
4  Shakir-Khalil"” 12 R, BEEFEP R 0.19~0.93
5 Xu %014 20 BEMcH, RRELRAE, AN R 0.60~1.92
6 Qu %M 18 REE R, W, WEKRAL., KR 0.62~1.27
7 Virdi f1 Dowling ' 91 RBEEENI. SRAF. BOLL. fRIG, KSR, NEREW, RELEAR 027297
8 1 B4 7 4516 4 BRIk 1.69~1.88
9 R 7k 7] 20 TREE IR, WK, AT, fmEdhE 0.93~1.37
10 VI e 4 MEHER, KB, EE 1.27~1.65
11 A R & 9 Kautk, #FEk, 9% 0.80~1.52
12 BESLAMEANRS 3 G RAE, WMERERG, RELRPEME, REKE 0.37~1.03
13 Bk 2 T 6] 13 FABRECE, BELRE, KRtk, RmKRE 1.11~1.79
14 TRE%M 29 BB IR, SRR, BEIFEY, REKE 2.30~3.78
15 JB5 5 ) 1] 2120 7 ST OERRAL 7] 1.00~1.27
16 oty 8 AR LEE, BAETHRRR, BEISE 0.42~0.69
17 HF R 16 H#SiRE L, EiR bR 1.69~1.88
18 ] /N2 14 TR AL ], FE 1.22~2.05
19 B 6 Rk 7145 & 0.43~1.08
1.1 NEMR

B (R e SR S R A R A R B M K TR N 258279, B 2 Fiw. SR E
N, ORI R R RAR, R R A TR R R A R R, AT A bt B TRAN
BRI AR, HIERNESREHEAR . WAL R UK S R 2 5 B R K,
AR — ETEE N SR AREEXETS, mE 3 fin. WEREINERMRNEHEE, RIGEE
KU, G RERRALRE, RAETRARE . [H B AR e R TR R O R s R

11002+



0.7

3.5 I! O Roeder2 25 0.6 8 go
3 A FEA 5 X % 05 F ©
gzz: O TRE 2 §15 E e 04l go )
0.3 | o f¥ara sl
S 15 | & mﬁ:w%”” = o A
‘T o 45 O B P40 1 a®
0.5 F o : leadhlk'a%”] 0.1 -§ A A
0 —9—3—'—‘— 0 0
0 50 100 150 -0 2 4 6 8 20 70 120
D/t LJ/D fo/MPa
2 ANEARJE X R Rl TR ANl AF H ot I R 5 o B 4 AS[E] VR ok B8 P8 o N K 4 5

3
12 SRERLTME |
W2 R 45 I E R S B i — ﬁ%\ FEGIRBE LR AN K. KB BRI 45 SRR H IR R
T oRE IR T REAE IR i A ARG EE5REE, NI 4 R . BB4AEG R B VR 1 5R E ARTHE R HLas N, R F
AR GE e s iR L 5 O EE BB . 3 BiRE R E R REAS K, B, S
IREE /1A H B E. BETR SRR MRS B, IR RIS Kal), RE LR ERE
ARG OIS, HmRE s EA. 2T EY, BREEENEBEARE, BEENkgE
WAFFAEI R . BEE R, BRI R, KSR AR, Virdi A1 Dowling! M ffiaR56 45 BAFSL 71X
MM A 7E Tao EPRRIG T, KA 1165 TN R HIKESE 3B WA IR 31 KXt REFIKE S5 38 B 1K 6.7%

2 FEEETEAR

B ok [ N VR A A AN YRR - R T RIRG SR, DA H I E R AR A K. B RIS
2 BIDL R R B AR B, Roeder 252180 Gourley 2PV RS2 R L oAb B, A RPNIZE T2
MSHOFFRBELIRE, BEL. KEBH. SWNERLTBPREO = of, e, £, 7 £ 55 R JE AR5ERE
AR P -l U 70 1 98 B8 ) ) 52 i

‘Hﬁﬁau%%iﬂﬁﬁﬁx&m 353 ANEIETR B R S R B FERR T KR 5 b B ECR A RE
TR SR A (I H ), XX e A BATIAE, W S B, HER N, 2415 EASHERE, 5
RS SR E TR S I EAEEZ R K, Wl 5@)(b)(c)FTas, B il 4558 B/ INK SE I S 8UR N
ZRA A, MRHZSEILRES . 4 EREZANSEILFEL )G, K55 S SR Frh, W 5(d)
fis. XWUHERSBEHHARFTRFER S FEL LS HEm.

45 45

4.5

& HHE R HR=0.336 . F2 A HR=0.45 IS F BR=0. 455
g 3 g3 £ 3
él 15 ﬁ;l,s ° 3\; 1.5
¥ ¥ ® =
0 L ' 0 . . =0 L
0 15 3 45 0 1.5 3 45 0 1.5 3 45
R {H 7/ MPa RIMH /MPa RI{E r/MPa I {E r/MPa
(a) BB LLL (b) Roeder 2] (c) Gourley 2! (d) FEF R
Kl s kg Ee R E S MA AT EAER
3 4B
AT 353 NMRMRETRE LR O RE, B4 THEASET A mRENEERE. RRERE
. AE1R)E HE BN B 2R i K RE B 1 K R I ARG 45 5 T s BEB RSB IR R, FmEmAbgssas

A EEEY; A RE AR G, RS R TR, X T B R AR TR AT

* [1-003°



- AL A5 R BT A, RIE IR LS ECLRIERR, &4 R A% B RA S Fre
e XU HERGGIR AT S A R0 B RSB MRS R .

S5 3CHK :

(1]
(2]
(3]
(4]
(5]
(6]
(7]

(8]
(%]
[10]
[11]
(12]

(13]
(14]

[15]
[16]
[17]

(18]
[19]
(20]
[21]
(22]
(23]
[24]

sk, MERELSH-HR5EERE=MM]. b5t B HREL, 2016.

Roeder C W, et al. Composite Action in Concrete Filled Tubes [J]. Journal of Structural Engineering, 1999, 125: 477—484.
REA R, SRR RE LA G J) B R BORS G5 B MEREWT JE (D). 7 e d HUAHE K2, 2008. }

TIRE, FFE, a5 W4 MK S R g iR S TERERT 7T (). ThREM KL, 2013, 44(6): 809—813.
BEOLAL, SV, MERE LA &R RS R (L)1), BRFLE, 1996, 3: 22—28.

MR, RaiR, #EREM, 5. MEHARRB RN BN G KB AR ). EATRFM, 2013(3): 49—58.
Radhika K S, Baskar K. Bond stress characteristics on circular concrete filled steel tubular columns using mineral admixture
metakaoline [J]. International Journal of Civil and Structural Engineering, 2012, 3(1): 1 —8.

Tao Z, Song T Y, Uy B, et al. Bond behavior in concrete-filled steel tubes [J]. Journal of Constructional Steel Research, 2016,
120: 81—93.

Gourley B C, Tort C, Hajjar J F, et al. A synopsis of studies of the monotonic and cyclic behavior of concrete-filled steel tube
beam-columns [R]. Urbana, Illinois: Department of Civil and Environmental Engineering, University of Illinois at Urbana
Champaign, 2008: 179—180.

Virdi K S, Dowling P J. Bond strength in concrete filled steel tubes [J]. IABSE Proceedings, P-33/80, 1980: 125—139.
Khodaie, Nahmat. Effect of the Concrete Strength on the Concrete-Steel Bond in Concrete Filled Steel Tubes [J]. Journal of
the Persian Gulf, 2013, 7: 9—16.

Aly T, Elchalakani M, Thayalan P, et al. Incremental collapse threshold for pushout resistance of circular concrete filled steel
tubular columns [J]. Journal of Constructional Steel Research, 2010, 66(1): 11—18.

Shakir-Khalil H. Pushout strength of concrete-filled steel hollow sections [J]. Structural Engineering, 1993, 71(13): 230—233.
Xu C, Huang C, Jiang D, et al. Push-out test of pre-stressing concrete filled circular steel tube columns by means of expansive
cement [J]. Construction & Building Materials, 2009, 23(1): 491—497.

Qu X S, Chen Z H, Nethercot D A, et al. Push-out tests and bond strength of rectangular CFST columns [J]. Steel and
Composite Structures, 2015, 19(1): 21—41.

FIRZE, FhigEE, MRos P, 5. W B omiRRE - S )22t ae e BT ot R B 45 0m B i H B (0], BEARAE M 2E4R, 2015, 36(s1):
401—406.

XK@, XY, Mm%, WE R BT R AR, IR AR B AR, 2010, 35(1): 17—
23.

VITPRR, BEANE, PREFRR. WERE LML N - BB AR R R FT]. BRI FIR, 2015, 36(s1): 407—412.
AR, RS, BB, % SRS DRSS B AR 7t X BUE (7). TREA1%, 2010, 27(9): 102—106.
W)U, RrSEYL, BRAS AR, DT e B N R T T R4 M BRI RT FE )], BRE RS, 2013(9): 127—130.

AT, EARBE, Fr#E KA RS LA R 0], WAL 5KIER &, 2015(2):5-9.

kEFER. BiREWNERREL NSRS [D]. b7 TakK¥, 2014,

o] NS, FRARR K S THD FE el ) [ R VR 4 bt 5 M BB BT 7T (D). R AR 20 K7, 2013,

ABTE. WK TEALR &Y IR L SR S B PERERT ST (D). I TR, 2014,

* [1-004-



N E4%S: CSTAM2017-P33-E0093

- A 1 HA%”‘BQ#"EZ&EH’ SR A

MAEE, "B, V=

(PEBEERF TSR, LR, H% 266100)

B B Ed MRS B RR, MN-REE LA SR ZT AR BTN, HmEA SRS AR
Mt EEF, SBIHEERECHMN- (Eﬁj:fﬁ‘*%{é#%?ﬁlﬁiﬁﬁttﬁﬁﬁ PR T R LB R T
A S RABRIN S,

Kigina): W-REEHASR, WY NS RERB: HHEEF

FLEXURAL CAPACITY ANALYSIS OF STEEL-CONCRETE COMPOSITE
BEAMS WITH PARTIAL PLASTIC DEVELOPMENT

DU De-run , GU Shun-shun , XU Yun-long

(Engineering of College, Ocean University of China, Qingdao, Shandong 266100, China)

Abstract: By considering the partial plastic development of the steel beam, this paper analyzes the flexural
capacity of steel concrete composite beams. Then comparing the calculation results, coming from a calculation
program of limit flexural capacity of composite beams, with the existing bending strength of steel and concrete
composite beams table, and the final analysis results verifies the validity of the simplified plastic theory about
calculating the bearing capacity of composite beam.
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