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Tab. 1 Mix design and properties of very high-strength concrete

/(kg' m™3)

/mm f(:u,m/Mpa

552. 4 63. 6 84 145 1166.7 443.3 21 75 109. 6

&k 2 M BEE RN FER
Tab. 2 Measured properties for steel bar and steel shape

fy /M Pa fu/MPa W % , ,
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I » 264. 0 3521 33.3
b s 457. 1 620. 3 23. 8 1
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Fg. 1 Experimental diagram (unit mm)
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Fig. 2 Loading instrument diagram
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Tab. 3 Parameters of specimens and displacement ductility ’
foum/MPa X d g n na A ’
SRC15-12-60 1037 1.5 L2 0.35 0.60 2.30
SRC1508-50 10L.0 1.5 0.8 0.29 0.50 2.42
SRCI522-50 1021 1.5 22 0.29 0.50 3.09 7
SRC20-22-95 941 2.0 22 0.57 095 2.25 (2)
SRC20-1295 1076 2.0 12 0.57 0.95 2.00
SRC2030-60 985 2.0 30 0.35 060 3.73
SRC20-16-60 954 2.0 L6 0.35 0.60 2.55
SRC20-12-60 929 2.0 12 0.35 0.60 2.40 ’
SRC2022-50 100.3 2.0 22 0.29 0.50 3.23
SRC20-1650 983 2.0 L6 0.29 0.50 3.08 8
SRC20-12-50 1081 2.0 L2 0.29 0.50 2.89
SRC20-2240 986 2.0 22 0.23 040 4.16
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Fig. 6 Comparison of skeleton curves of different shear span ratio
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Comparison of skeleton curves of different volumetric stirrup ratio
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Fig. 8 Comparison of skeleton curves of different axial compression ratio
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Tab. 4 Comparison of different concrete strength for . ) s A= 20
ductility , 1. 6% , m =
fe/MPa _a P 029 , >
| SRC20-16-60 954 035 2.55 204 na= 0. 50.
SRC-9 84. 4 0.36  3.62 . s
, SRO0-1260 929 035 240 0.1, 0.4 06 .
SRC-8 84. 4 0.36 2.94 . 04
3 SRC20-16-50 98. 3 0.29 3.08 0.6 0.5 0 6. _ R ,
SRC-6 84. 4 0.28 3.88 , 0. 05’
SRC20-12-50 108. 1 0.29 2.89 159 0. 05.
SRC-5 81. 8 0.28 3.41 5
3 &5 WEAEZERE L (C5~ CIO0)ERM A
W A R PG IR
Tab.5 Limited values on axial compression ratio of
3.1 Bk EBRAE steel reinforced very high-strength concrete
(C95~ C100) short columns
N
m fck A('+ fakAa, Nk 0. 40 0.50 0.60
ook 0.45 0.55 0.65
,fak ,Ac B
A N4 = 0.35 0.45 0.55
(
N Nu

fCA(‘+ vf‘ﬂA&],

» 1GJ 138 2001" (
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0) ) .
C60 \ , «
» GB 50016— 2002 ,
C65~ C70
0. 05; C75~ C80
0. 10.
, C95~ C100
0. 45 0.55 0. 65. AC
2 , 0. 05,
95~ C100
0.40 0.50 0. 60. \
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Tab. 6

Limited values on axial compression ratio of

frame columns for JGJ 138 2001

0.65 0.75 0.85

0.70 0.80 0.90

0.60 0.70 0.80

HRB400
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Tab.7 Minimum values on volumetric ratio of steel

reinforced very high-strength concrete ( C95~

C100) short columns (% )

< 03 0.4 0.5 0.6
1. 4 1.6 1. 8 2.4
1.2 1. 4 1.6 2.2
1.0 1.2 1. 4 2.0

«
»JGJ 138 2001 ( 8) :

; (I )

# 8 JGJ 138 2001 4 4 % hn 25 X o 4 & &/

BRI E % )

Tab. 8 Minimum values on volumetric ratio of columns
for JGJ 138 2001 (% )
<04 0.4~ 0.5 > 0.5
0.8 1.0 1.2
0.6~ 0.8 08 1.0 1.0~ 12
0.4~ 0.6 0.6~ 0.8 0.8~ 10O
2
5
\ \ A d
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>\v, 9 5
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Tab.9 Minimum values on stirrup charactenstics value
of steel reinforced very high-strength concrete
short columns

< 03 04 05 06
0 11 013 0.15 019
0. 10 011 0.13 0.18
0. 08 0.10 0.11 0.16
4
(1) A= 1.5 20
2
, .
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Experimental research on steel reinforced ultra high-strength
concrete short columns in seismic performance

XU Shidang ', JIANG Rui"’, JIA Jinging', SUN Gengin’, HOU Tong®

( 1.State Key Lab. of Coastal and Offshore Eng. . Dalian Univ. of Technol . , Dalian 116024, China ;
2.College of Civil Eng ., Ludong Univ ., Yantai 264025, China;
3.Dalian Archit . Inst. Co., Ltd., Dalian 116000, China;
4.China State Constr. Int. (Shenzhen) Des. Consult. Co ., Ltd ., Shenzhen 518000, China )

Abstract The experimental research on 12 steel reinforced ultra high-strength concrete short
columns A<C 2. 0) subjected to low cyclic reversed lateral loads in seismic performance was carried
out. The value of ultra high-strength concrete compressive strength ranged from 92. 9 to 108. 1 M Pa.
The experimental results show that the main failure pattern of the specimens is shear failure. Then,
the affecting factors of ductility such as shear span ratio, axial compression and stirrup ratio were
analyzed. Finally, the suggested values of the axial compression ratio and minimum stirrup
characteristics value, which satisfy the certain requirements of ductility (2= 3.0), are obtained
through the experimental results. The suggested values could provide the reference for engineering
application and amend the current Chinese design code of steel reinforced concrete composite

structures.

Key words short columns; duectility; seismic

steel reinforced ultra high-strength concrete;

performance



