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Pseudo-static Test on Flat Columns Made of
High-strength Concrete

MA Zefeng*® , LU Zhoudeo' , YU Jiangtao', CAI Zihong®

(1. Research Institute of Structural Engineering and Disaster
Reduction, Tongji University, Shanghai 200092, China; 2. Shanghai
Institute of Architectural Design & Research, Shanghai 200041, China)

Abstract: In order to research seismic performance of flat
column made of high-strength concrete, pseudo-static tests
are conducted, which include six 1:3-scaled flat columns with
different axial compression ratios, concrete strengths and
shear span ratios. By observing the test phenomenon and
analyzing the data, the seismic performance of the columns
including stiffness, skeleton curves, hysteresis curves,
ductility and energy dissipation are obtained. It is concluded
that flat columns have poor ductility and energy dissipation
capacity. Based on the proper seismic measures, failure
characteristic is compression-flexure destruction and the
failure section conforms to the assumption of plane cross

section.
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Fig.1 Intallation of specimens and LVDT position

F1 REITHFMEREER

Tab.1 Mechanical properties of concretes
RELIRS BB E /MPa PLEREE/MPa

C60 3,63X10* 58. 8

C80 3, 84X10* 88.2
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Tab.2 Mechanical properties of steels

M EAE/ mm BHAR/MPa LR /MPa
8 2.02X10° 598
14 2.01X108 547
18 2. 01X10° 570

SRR R REEHAER R E 3 KA 2, ]
o HEE S, 2 AEE R E. BZ1—BZ3 A S
FELL h/b S 2.89,BY85 1 A SRy 1. 59; BZ4—BZ6 B
FTELL h/b R 3, U85 L A A 1. 94, S IR EAS AN 4 ]
ek, SRER S B D), 34 BZ1 1 BZ2, BZ4 #1 BZ5
SEeHER, B,
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Tab.3 Information of specimens

BER/mm  BE+ HH/

Bt

w3 b 3 e kN Ei
BZ1,BZ2 190 550 C60 700 0. 24
BZ3 190 550 C60 1 000 0.35
BZ4,BZ5 150 450 C80 1 000 0.42
BZ6 150 450 C80 1 300 0. 54

TR AY T 2 ) BE A T R TR — YR
THAR R I 7006, DK BRI e B iR 225
BEBT ) ORI 18 R 5 0 A0 39 ) K P
71, AU/ M BB BOR SN #, BRI 1 K 1
320 R AR et 2 FE S il 5 SR PR AR B9 (8285 A
IR LN, BHIEF 3 K, BB KA
FFEEBIRBR AR S B 80 % A BHE LKL, B4
WA E 6 HRMEZS0 BT LVDT.30 A
REAE F (o3 A T A AR 0 B i A PO R A AR 4R
DD3815 i REMIE 7, A TR ZULE.

2200 2200 _ 2501250

| 500

1750

1 000 200
I

| 600 |

a ABFEERER b A E B E R
600
o| #Asas
S| #5: 48@100
RS - GA®14
P 96
c MR~ K Bikh
500
__ piE= A
FF Al 818
g| i 8@00
= W Gatl4
hr i 96
d MR R KB

QI WA 16814

| h |

e BZ1~BZ3 BE R LR

I h |

f BZ4~BZ6 BRER | KAt
B2 RAEEERTRESHRE (B :mm)

Fig.2 Section size and reinforcement of

specimens(unit:mm)

2 REERESH

2.1 %®EAN
TR IR B it 2% ey 3 [0 oty 2 A0 B 20 iy 24
B TR gt 28R AR 7 R AR T B e - 2R T i



654 ¥ K% ¥EHRAERBER

HaE

£, B R BLESHTE R B 52 J13d 72 P Y AR TE AR AL L R B
B K BERTH AR, B AR E R BT IRk ik
i 7R B E 73 A B AR, i (B o R Ay SR AR — M
RIE. SR STEM Z I 4 Fb. B4R i 22 HiF (8
£ | [R) 1) (sl B &Y 8 ) i B (B A AR IR A
BRI k. &R &R B REIMEAB K

IR B KR R BGEE , e T 1432 1 58T 1)
AR B B B et R R R BB AR
AR EEARE.

Eh DA A A5 B B R ot e B il )ty 2 4n 1
3 FE 4 Fr.

l/,‘v,"// 7 ’?f?"'/'i/
/

7/
v

A 100

B3 Wk

Fig.3 Hysteresis curves
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Fig.4 Skeleton curves
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Tab.4 The measured bearing capacity
values of specimens kN
S IEm i) 1 M F,/F.
F, F. F, F. F, F
BZ1 330 382 320 362 325 372 0. 87
BZ2 305 367 310 378 308 373 0.83
BZ3 365 446 370 442 368 444 0.83
BZ4 380 450 382 455 381 453 0.84
BZ5 400 463 370 437 385 450 0. 86
BZ6 420 501 405 493 413 497 0.83
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Tab.5 Stiffness variation at different stages
Ko / Ky/ K. d/ Ku/

i (kN- (WNe (N (kN- Dy Dy Dy
mm ') mm 1) mm 1) mm 1)

BZ1 48.1 24.3 9.3 6.0 0.505 0.193 0.125
BZ2 50.5 25.6 8.9 5.8 0.507 0.176 0.115
BZ3 47.3 24.1 11.8 7.5 0.510 0.249 0.159
BZ4 29.5 22.7 9.0 4.6 0.769 0.305 0.156
BZ5 26.4 21.3 7.9 4.5 0.807 0.299 0.170
BZ6 33.0 21.3 11.1 7.2 0.645 0.336 0.218
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Fig.5 Stiff-angel curves
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Tab.6 Displacement ductility coefficients

IER | u
Rt U Una/ U Ul g sy
BZ1  23.9 55.7 24.8 55.2 2.33 2.23 2.28
BZz 27.1 62.8 24.0 59.3 2.32 2.47  2.39
BZ3 24.1 52.6 24.0 52.4 2.18 2.18 2.18
BZ4 23.2 81.1 22.1 85.4 3.50 3.8 3.68
B7Z5 21.0 87.7 21.5 77.3 4.18 3.60 3.89
B7Z6 23.1 61.5 19.5 59.9 2.66 3.07  2.86
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Tab.7 Energy dissipation indexes
oy, JE R B M FRAT R B BB B
he E he E he E

BZI  0.06 0.40 010 0.60 0.14  0.86
BZZ  0.07 041 012 075 016 0,98
BZ3  0.06 0.40 010 0.66 0.14  0.86
BZ  0.06 0.3 013 0.8l 0.2 129
BZ5  0.06 0.3 012 078 0.32 L3
BZ6 006 040 011 070 017 105
B b AR A T PR RS R 9 » B it
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Tab.8 Comparation of capacity calculation

ARBA /KN

0
i Xh/mm TFE  RRE hiz/ %
BZl 150 390 372 4.83
BZ2 150 390 373 4.56
BZ3 180 440 444 —0.90
BZ4 155 427 453 —5.74
BZ5 155 427 450 —5.11
BZ6 170 452 497 —9.05
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