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Abstract

For common type and specification compression members in concrete-filled steel tubular struc-
tures, the filled ordinary concrete may be separated from the peripheral steel tube due to its
forming and cooling shrinkage, i.e. the debonding crack may appear between the two. The greater
probability phenomenon definitely reduces the practical constraint efficiency of the steel tube to
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the filled concrete, and makes the design check assumption that the composite section is always in
line with the strip deformation uncertainly or incompletely in line to the actual situation, which
may evidently increase the calculation deviation on spatial dynamic characteristics of concrete-filled
steel tubular structures. Based on the analytical method, composite section deformations of con-
crete-filled steel tubular members in compression are analyzed, necessary conditions for the filled
concrete confined by outer steel tube are explained, limit values of axial compression ratio and
relative functions about the tube restraint efficiency are deduced, and then dependent practical
suggestions are suggested which can be used as available reference for revision of relevant codes,
design and construction of concrete-filled steel tubular structures.
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Figure 1. Debonding crack of concrete filled rectan-
gular steel tube
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Figure 2. Shrinkage crack of concrete filled steel tube
2. MENER R T W HRZsE

2. WERBTEAEEN NS

KT LA AR I E R B A, BT A (mm?), SRURSREERHE A £, (N/mm?),
MERENIE N AE,: WAIERE - LEEY A (mm?), JREE - OPURSRE HE N f, (N/mm?), TREE
TR yAE, oy NIBHERERE, BAEH 0.7 <y <1.0 o BCANE R kLA 20 & T/ FH o 4
BAS(AT +AL), Fob s NBIHRIE, 36T A AR & MO 2RI A AR R, TR b
A ) o

,_5(Agfy'+Acfc)Es @
~ AE,+yAE, '

IR, W fige H el e A P A9 Y SRR R - (AT N ) o

DOI: 10.12677/hjce.2022.112021 205 AR


https://doi.org/10.12677/hjce.2022.112021

U,:ﬁ(ﬂf;+ﬁnyEc w2)

’ AE +7AE
M TRt R A A B T 2 A 2 IR AT R 2, AN AR Y, AT A

’ ’

O, O
Zs _ Ze 1.3
e (13)

S

I A L 5 AT o P R, AN SRR B L ) o T B B f N, A T . SR R R &
BRI P8, of HEEB/MER o [EERE K.

R LR ISR RRE T, o BB KAE B, . pNERLA AR, £>10, TZHH
ATARSRRIVELL] [2] FRAE[B]THEHE (B PN FerhAH R s b B 3 285 0 I 7E 3 90N B S TR A g ) i
ap =E /E, , MRAEA(L.3)W 51t

o, = aE_ﬁfC < fy' (1.4)
4

LA R T AR o 5 1, ZMARRER, 5 6 HLHH RIS BRI
3. MEARAFERLS

R TR AR, P SRR - R R S R WA T RETE & /N I B AR P, LR SR Y
BEGR /DA AT SR R EE T T, 938 2 (8] ST U AT B8 R M 2 R . AN PN SRR 52 1 S5 A ) (2 L
T3 R 07 1)) B RART , AE 200 E) AR T 15 S V8 VR v A T ) ) A S 4k R 1 K, e R A B R AN Y
BEA ] BRATANE P AR B B 20 R R

VAR P VR L BT LB URLAE N Ay s Agy = 6 Do FEHH & o AR L AR AR NS, 5
HESCHR[4] B 55 K FTHL £, =0.00030 ~0.00045 ; D, AFEITEANE MIN4E. 805 A, A1 ROAE T AR N fis
TR

BEAR T P SRR V6 L R B TR PR IR N A, - Ay = AD, s o NIREE LRI AK R4, AT
1x10°/°C [4]; Ay NECKBEERAE(C).

PE PSRRI R S, A CPAT TR SRR A, BT AR S

AC p = DC VCO_(; = 5(A5 fy + A: fC) DCVC
' }/EC ASES +7/A:EC
R F v, MIREEEIAALL, By, =0.2 [4]8URYE R

TR B LR AR R, AR R 0 1 B0 20 A P SRR 0 ) AR R A R LR R AR A
Ay >A +A > HIETTRE AR EE & Nijs A2 BL R S,

(gc,max +acAT )(A%Es +7A:Ec)
vo(Af+AT)

W s AR R(2.2)ER, WitIRENNINERAHRIE KR =10 (F: WREIATHSHIEL] [2]. br

T3] E 1 B AEATE 4 1E KT 1.0).

4. WERBHFENS

TR+ S AL, B P TRIBE T R AT A PR A, > A, + A, B P B PRI 5r
FERE 7 p, (FE T BTN 1 BE R AR IR L J7, S FE P TR T 1 B TE IR 2 F). 9y

21)

o>

(22)

DOI: 10.12677/hjce.2022.112021 206 T ARTHE


https://doi.org/10.12677/hjce.2022.112021

Pr :O'S(Ac,p _Ac,s _Ac,t)yEc/Dc

5 M—(a‘c max +acAT) vE, &

AE, +yAE, ’

BIRA BT A A~ Bs BIET 5, M, A p BT 0.

X EIEANE R R 2 S, p AERT, SBALm BN IR A p Ry, R ANE KA.
VRIS BR o Ry <t f,» et o f, 70 BOANAE B BE S S AR HT o B v . TR AN TRt - 32 [ 4
i, BRARAE p, 75 T FRON 25 3 T b5 28 25 o 2 6 B2 70 T 3 B R4 9 i [ 32 B ) BSOS R L AR A B B 7
BT B HTf 2E

R A M G e TR, WIARE AN H 2 BB R s L B AR T H RN R, BEE
2 D3 FE AR 51 3 A I 5 W IRAR SR A % o 28T BEIUHT Mo A PR aze /T A8 A YR g i 911 52 e I 1) 22 7
PIAHRAE, HeAb T DL o

5 AC,D‘ AC,s'_ﬁAc,t mi—l—%ﬁ‘—ﬁgﬂé’ﬁ*ﬁ
0 B R A () YRR T AT PR T A = 6, D+ HURBE BRI 6, = 0.00030-
0.00045, 7 D, =500~1900 mm yEFH A, A4 HARRHSME, W% L.

Table 1. Lateral forming shrinkage of concrete filled steel tube Ac¢/mm

= 1 WENIERR LM EAESE Ac/mm

gc,max
D,/mm
0.00030 0.00035 0.00040 0.00045
500 0.150 0.175 0.200 0.225
600 0.180 0.210 0.240 0.270
700 0.210 0.245 0.28 0.315
800 0.240 0.280 0.320 0.360
900 0.270 0.315 0.360 0.405
1000 0.300 0.350 0.400 0.450
1100 0.330 0.385 0.440 0.495
1200 0.360 0.420 0.480 0.540
1300 0.390 0.455 0.520 0.585
1400 0.420 0.490 0.560 0.630
1500 0.450 0.525 0.600 0.675
1600 0.480 0.560 0.640 0.720
1700 0.510 0.595 0.680 0.765
1800 0.540 0.630 0.720 0.810
1900 0.570 0.665 0.760 0.855
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L JRIE VLVt R £ 1 VR v - A T PR LR A, = ot A D, » i @, =1x107°/°C [4], fEA; =10~ 25°C J¢
D, =500 ~1900 mm JE[H Y, wIAIHAHNHRAE, WAk 2.

Table 2. Lateral cooling shrinkage of concrete filled steel tube A;/mm
7= 2. MEPIERE T MEPERILE Ac/mm

D, /mm Bl 10°C Wi 15°C Wi 20°C Wi 25°C
500 0.050 0.075 0.100 0.125
600 0.060 0.090 0.120 0.150
700 0.070 0.105 0.140 0.175
800 0.080 0.120 0.160 0.200
900 0.090 0.135 0.180 0.225
1000 0.100 0.150 0.200 0.250
1100 0.110 0.165 0.220 0.275
1200 0.120 0.180 0.240 0.300
1300 0.130 0.195 0.260 0.325
1400 0.140 0.210 0.280 0.350
1500 0.150 0.225 0.300 0.375
1600 0.160 0.240 0.320 0.400
1700 0.170 0.255 0.340 0.425
1800 0.180 0.270 0.360 0.450
1900 0.190 0.285 0.380 0.475

AR TR L R LRI A, WR(21), By, =0.2 [4], B8 of IKF] £, B
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Table 3. Lateral deformation of concrete filled steel tube under compression
= 3. WEPIERE LT ZEMEER A /mm

o,/E, 0.0015 0.0020 0.0025 0.0030

D./mm y=0.9~0.7
500 0.17~0.21 0.22~0.29 0.28~0.36 0.33~0.43
600 0.20~0.26 0.27~0.34 0.33~0.43 0.40~0.51
700 0.23~0.30 0.31~0.40 0.39~0.50 0.47~0.60
800 0.27~0.34 0.36~0.46 0.44~0.57 0.53~0.69
900 0.30~0.39 0.40~0.51 0.50~0.64 0.60~0.77
1000 0.33~0.43 0.44~0.57 0.56~0.71 0.67~0.86
1100 0.37~0.47 0.49~0.63 0.61~0.79 0.73~0.94
1200 0.40~0.51 0.53~0.69 0.67~0.86 0.80~1.03
1300 0.43~0.56 0.58~0.74 0.72~0.93 0.87~1.11
1400 0.47~0.60 0.62~0.80 0.78~1.00 0.93~1.20
1500 0.50~0.64 0.67~0.86 0.83~1.07 1.00~1.29
1600 0.53~0.69 0.71~0.91 0.89~1.14 1.07~1.37
1700 0.57~0.73 0.76~0.97 0.94~1.21 1.13~1.46
1800 0.60~0.77 0.80~1.03 1.00~-1.29 1.20~1.54
1900 0.63~0.81 0.84~1.09 1.06~1.36 1.27~1.63
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