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Study of Seismic Performance of Steel
Ultra High Strength Concrete Frames Under
the Effect of High Axial Compression Ratio
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Abstract: In order to study the seismic performance of steel reinforced ultra-high strength concrete
frame structure, three quasi-static cyclic tests of steel reinforced super-high strength concrete frames with
one-story and one-bay were carried out. The global failure modes as well as the local failure at the bottom
column-end under low-cycle reversed load were examined. The hysteretic and skeleton curves were ana-
lyzed, and the strain of the beam end and column bottom was evaluated. Meanwhile, the loading and dis-
placement values at different stages were evaluated, and the global deformation of the entire structure was
further understood through the development of local strains. Furthermore, the strength, ductility, and
energy-dissipation capacity of the frame structures were obtained through the tests. The test results show

that the steel reinforced ultra-high strength concrete frames exhibit good ductility and energy dissipation
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capacity, showing little discrepancy between forward reverse ductility coefficient, slow degradation of

strength and stiffness, and plump hysteretic curve. It is also concluded that most of the earthquake energy

is dissipated in columns, while the constraint effect of beams improves the global stability of frame struc-

ture as well as energy dissipation capability especially after the load-carrying capacity decreases to 80 per-

cent of the ultimate load, which provides the effective load-carrying capacity in structures under severe

earthquakes, and thus sudden collapse of the frame structure can be avoided.

Key words: ultra-high strength concrete; frame structure; hysteretic curve; failure mechanism
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Tab. 1 Steel material properties

i, R 38 . PR 3
|J [=}
i s fu/MPa fy/MPa
40 110 254 368
i 7 ®6. 5 500 718
N @10 424 620
YA o16 360 570
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Tab.2 Concrete material properties
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R+ i s TS e A E/GPa
C40 52 46 33.5
C100 118 105.52 47.4
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Tab.3 The design parameters of specimens
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Fig. 1 Steel ultra high strength concrete frame

1.2 R hn# sl E
1.2.1 mHEE

NS ) 1 S R o S R E R | =B
. P 7R 32 R AR R T8 ) PR T W T
Fr T30 7 4 B K Rl 2 000 kN, i T 7 THUIS i 5
S 1B G 22 ) 8 VR Sl R T 4 bl B R A TG 2K 62 F%
AR IR AEAE T 52 1 07 [l R A A . K- gl s ke
St A 3 0 4R TS 8 5% 00 i ] AR 22 T 5 4
Bl AR Sy 1S B S I A8 b T B9 R AL T T
T = e 1) 24 o 5L Al % 20 00 4 P AE 22 in 482k R
HER- ] 2 FnfEl 3.
1.2.2 Ae#H E

BT A S 50 2 R e s TR BE - SE I, O B
Q3 1 S g il s LG A R LG N 4R 5k 0. 25,
0.38,0. 45 (FHY T IR L 0. 5,0. 75,0. 9,
o0 fin %l 71 A /N4> 31k 1050 kN, 1 600 kN, 1 920
KN S50 0L 3. B 56 30 T I I 1 5 S 78 A Tt
I E ARSI E R 40 20, SR 5 Fr 3R — B [A) 5 7 4k 22
InER 2 HARE 75 B A S50 ok B b OR 45 185 1) Al
RANA KA AR A T MoK . S5 AL 5% £
O=A/L) LA RER R A L AR THE
1o B SR AU 0 0 A% 5 i n 2 |/ 3 SR ER LA 0.
25 U0 Ay B i g R (ELAIE PR — K 35 DY e T B LA
0. 5 Y01 B J 1 JJy B ik, B A IR AE A6 2R 3 k. HLARTE
g L & 4.

structure and the section reinforcement figure
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