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Experiment Study of Eccentric Compressive Property of
High-strength Concrete Filled Precast High-strength
Concrete Tube Column With HRB600 Steel Bars

ZHANG Jianwei, LIU Jiao, LI Xiangyu, CAO Wanlin , SHEN Zhaoxu
(Key Laboratory of Urban Security and Disaster Engineering of China Ministry of Education,
Beijing University of Technology, Beijing 100124, China)

Abstract; To investigate the eccentric compressive properties of high-strength concrete filled precast
high-strength concrete tube column with HRB60O steel bars, three columns with cross-section dimensions
of 600 mm x 600 mm were tested. The influence of design parameters such as the concrete strength of
precast tube, and the content of steel fiber of the eccentric compression performance of high-strength
concrete filled precast high-strength concrete tube column with HRB60O steel bars was discussed,
comparing with the high-strength concrete column with HRB60O0 steel bars under eccentric compression.
Results show that the failure characteristics, load-deflection curves, steel strain development law of high-
strength concrete filled precast high-strength concrete tube columns with HRB60O steel bars are basically
consistent with high-strength concrete column with HRB60O steel bars. With the increase of the concrete
strength of the precast tube, the bearing capacity of column increases. Adding steel fiber improves the

bearing capacity and ductility of the columns. Compared with the cast-in-place concrete columns, the
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precast concrete tube columns with smooth surface is slightly poorer in overall performance, the early
stiffness is degraded faster, and the bearing capacity is lower. For high-strength concrete filled precast
high-strength concrete tube columns with HRB60O steel bars, it is recommended to calculate the eccentric
compression bearing capacity by using the method of superposition method.

Key words: HRB60O steel bars; steel fiber; high-strength concrete filled precast high-strength concrete

tube column; eccentric compression performance ; monotonic load test
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Table 1 Design parameters of specimens
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PFC-3  (80-X 1.5 €80 HRB600 1.07 18 HRB600 0. 85 300
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Fig. 1 Reinforced details, test setup and measure arrangement of specimens ( unit;mm)
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Table 2 Mechanical properties of concrete
TR BE 100 B 4R WL AEARFR, % S/ MPa f./MPa E./GPa
C60 0.0 62. 89 51.19 36. 8
C60-X 1.5 69. 08 55.23 36.9
C80 0.0 86.57 71.75 38.8
C80-X 1.5 88. 18 72.34 38.6
*3 MERSF IR
Table 3 Mechanical properties of steel bars
A S % d/mm f,/MPa f./MPa 8% E_/GPa
10 615.0 837.0 15.3 212
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16 667.2 855.7 16.1 216
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Table 4 Load and displacement of characteristic
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points for specimens

WO Vel VG, BRRR BRGSO S A 6 7 8
i kN mm kN mm  oaeeeeny| [peeeeeees]  [Feeieeees
A= T
DP-1 662500 539  5631.25  14.75 , ' ] 4+ @
I ! I \
DP-2 7010. 00 4. 66 5958.50 B0 oo J.- .I._._.T._.J..
PFC-1 5733.90 6.30 4 873. 82 7. 46 ’5 RESEMTELER
PFC-2  6294.60 7.33 5347.10 18.53 Fig.5 Carrying capacity superposition calculation diagram
PFC-3  6785.60 7.95 5767.76 16. 05
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Fig. 6 Simplified section and stress and strain distribution diagram of concrete precast tube
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Fig.7 Simplified section and stress and strain distribution diagram of steel fiber concrete precast tube
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Fig.8 Simplified section and stress and strain distribution diagram of inner core concrete

BT QR AR 7 MR Jr 5 oo e
Mx<(h-d)/2 W, ee 2y (4)

Ny =a,f, bx +f;A; _fyAs (2)

Ma>(h-d)/2 i},



114

IREEA %, HRB600 254 fif Fi il 45

T R TR A R 1 R IR BT 5% 1047

No=af, [(b-dye s BB par g

(5)

Noe =a,f,, [(b—d)x (ho —%) +(h_2d)d.

(o -"2) T 4path -a)  (6)

XFFA5 AN £ 2 Y T A TR Bk L, i IR IR
(P2 TRBE L S5 B AR ) S B 1 i B
X, = h —BT (7)

B x<(h-d)/2 I,
Ny =fobx +fAL=fA ~fi, [ (b= d)x, +

ws ]
Nye =f. b (g -%) A4 (hy —a!) -

T e B e

() ] o

B o> (h-d)/2 I
No=fo [(b-d)x+ DD gy

ot [y D] )
N, e=
O e ) Rl U s BE

Sy =al) ~fiu [ (b =) (5 a )+
(h-d)d (h-d
() (n

X T NGETR BE L, 1% IR IR E AT IR BE - 45 ki

TR B B

N; =aa,f A, (1 - Sl;qz_rza ) (12)
NNe; = S f Ar SII;;I'OL (13)
0.003 3 +L

1 E
n=1 +Z(0'OO3T)£§2 10 (14)

:_thjzh\b\d\’ﬂa ﬁn@ 7.8 Fﬁﬁ,x j‘?er‘ff)dUT
JIE K 6.7 .8 H a, B, MIREE+ 57 [T X 30U
TN JTE ZREL f, o0 3 R P A TR & £ L TR
BB BT SREE £, ) 390 R S H A L 52 TR AN

A3 IR BE s A AL Ry 32 REIX B2 T DX 1] 4
PCARTE A s @, \al 73 5 R 230 R ) AN 45 ) =2
PR RIIEES 52 T DN 1) B A 45 77 i 2852 T 30 %
(IR B 5 e AR DO B 5 e SR 2l i) R D AE A 252
PLX O WA G ) R BE S f,, 32 1 XN £ 4k TR
B+ AOEIE I 7 B R PR 58 S 5 a0, D 32 1 IX 25 8%
07 3 PRI 85 B 5 o S %o 07 A2 s DX YR - A8 T T AR Y
.0 A (rad ) 5 2 B LUAH ;A A [ 8 T AR

IR S A EM B R 5, £P N,
Oy SIS (L 28K

%5 AEHRBESHHELS
Table 5 Comparison of calculated and measured

values of bearing capacity
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PFC-1

5733.90 4822.07 1.19
PFC-2 6294.60 5202.79 5493.96 1.21 1.15

PFC-3 6785.60 5932.51 6535.23 1.14 1.04
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Table 6 Calculation of cracks
IEv A L, L w wi w; w;/w w) /w
PFC-1 102.5 203.3 0.32 0. 67 2.10
PFC-2 96. 6 203.3 0.28 0.75 0.50 2.69 1.79
PFC-3 97.2 203.3 0.35 0.81 0.54 2.31 1.54
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