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Experimental Research on Seismic
Behaviors of Concrete Columns with
High-ductility Stainless Steel
Reinforcements

ZHAO Yong', ZHANG Chen', WANG Xiaofeng’

(1. School of Civil Engineering, Tongji University, Shanghai
200092, China; 2. Central Research Institute of Building and
Construction Co. Ltd., MCC Group, Beijing 100088, China,)

Abstract: The pseudo-static tests of six high-strength,
low-elastic-modulus and high-ductility stainless steel
concrete columns
the

columns, failure patterns, hysteretic curves, skeleton

reinforced were conducted. By

comparing with ordinary reinforced concrete
curves, displacement ductility, bearing capacity and the
influences of axial compression ratio and longitudinal
reinforcement ratio on its seismic behaviors were
analyzed. The results show that stainless steel specimens
suffer axial and flexural failure at the end of columns. The
hysteretic curves of stainless steel specimens are similar

to those of ordinary steel specimens, but stainless steel
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specimens show better energy dissipation capacity. The
displacement ductility coefficients of stainless steel
specimens are slightly smaller than those of ordinary steel
specimens, but the yield displacements and ultimate
displacements of stainless steel specimens are larger than
those of ordinary steel specimens by 21%~24% and 2%~
19% respectively. The ratios between the calculated values
and test values of the flexural capacity of stainless steel
specimens are similar to those of ordinary steel
specimens, with an average value of 0.79, which has a
certain safety reserve. When the stirrup spacing is greater
than 100mm, the restraint effect on the bearing capacity

of specimens is not obvious.

Key words: stainless steel reinforcement; concrete

column; pseudo-static test; seismic behavior
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Tab.1 Main parameters of specimens

Vo ; S (4373} o/

G MPa D 2) ©) mm
SKC—1 0.45 38.4 2832 4810  $10@100 35
SKC—2 0.45 40.6 2825 4810  $10@100 25
SKC—3 0.45 40.7 3825 2810 $10@100 5
SKC—4 0.20 38.4 2832 4810  $10@150 35
SKC—5 0.20 40.6 2825 4810  $10@150 5
SKC—6 0.20 40.7 3&:25 2810 $10@150 25
DBC—1 0.45 40.9 2832 4810 $10@100 35
DBC—2 0.20 40.9 2825 4810 $10@150 25
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Fig.1 Dimensions and reinforcement

details of specimens (unit: mm)
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Tab.2 Measured values of mechanical properties of

reinforcements
WiFE f,/MPa /i/MPa E./GPa 6/%
$10 560 794 204 13.8
$25 553 750 206 12.7
$32 578 786 213 10.7
$:10 517 789 129 21.7
$:25 605 781 137 20.9
632 547 747 151 18.9
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Fig.2 Measured stress—elongation curves of

reinforcements
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Fig.3 Test setup and layout of tested points (unit:

mm)

1.3 MEAR

AE RS T RN 3 I AR A DL RT3, b FE T
S LR T A A B 1M FLATE2, DL
T AH X 5 il T00 17 09 7K 72 85 A 7 BE B A IR
130mm &b 75 45 PR A 53 53] A5 2 14> A A8 I A5 1.1
FIVL2 5 YRR JES [ L F0 7 10 3 0 737 , 5 T 8 A9+ 50 A
B R ARI A C1—C4

2 WEEREIH

2.1 R EWHAES

TN#RZ 0.40P, 2245 1, n=0. 20X 25 . 75 1]
T 72 BE AR AR S 200mm 26 47 Hh BRK S B am 24 4% 5 gk
% 0.55P, Ze A7 IF, n=0. 45 1zt H 07K - 57 3 2
B, NERZE 0.75P, LA, AR rE A6 H B AR
G 1A LR [ R e

INEEZE P, AR 2T R IE A S
R AT, Hodr, /e b TR R AR B 700mm Y ]
RIS R 2 I — 20 R R AR DU T 1) 24 5E
B BE AR K 5 =0, 45 1 A4 1) 45 T 78 FEAE AR B 150mm
YU FEL N A SRR R 1T =0 20 A A A AR AR
A D EREE R

far 28 T B 22 0.85P, B A IR, &34
T BB S W 4 BT o AN A3 il
WERTE AT , AR AR R R 4 35— v T 1
& (HARFRELL T BERESA BX ). He,n=0. 45
RPN SR , AEBEAARR Y J) 300mm i [l Py TR B
F ORI ZE R 5 11 =0, 2030 HAE AR L PE O A AR
15 200mm 7 B PR TREE - ORAP Z 317 5 B AR il ik
(1R AR PR 25 - R R R B 7 R e A A o K
HARREER R 2 S04 KR,
2.2 EIM&SFERE

SRR for B — RS i [l i e an 11 5 7 . 2R
FEBAGAIRE T 5 — RG34 i B R %K
h AERFEREFRAR " o 7 T R (B RN A IR = A~
FEAE A R A WL 3. HIE S RN 3l 4.

(1)K F et AR far 2R A1 , R AT [l i 26 TR 4
KA  BRARATE BN, IR AL A RN, FERBEL
s MR R i Tl i 2 s O 1) 52 8% A il 2k
AL TR i, FERESG N

(2) B F AP A s A it /N E A, T LA
AR R IR ALK FERERE ) R 47, Hik5s
i AR AN AR X A B S — TR
ROEREIG, FT LA N s ]t Ze 38 S 4
LT AT , A DL B S 40

(3) %} Heifk /4 DBC-1 A1 SKC-1 ., 3 {4: DBC-2 1
SKC-5 AJ 1, PR s ] il Ze AL, {8 3558
A ] f 2 s AT 80, ELAS SR A e Jee AR D B
T SRES (4 A4 5300 S 3B B R 3294 .31 %6 RT3 %4,
VLRI B FERE RE 1 047

(4) AN A s [l it 2 R FE BB BE 1 S By
TR 5 E AR, BVl LN A A3 T 7 5



806 [l o K 2 2 MCH 9K BE 2% O 9548 %

Vil

a RfFSKC-1

PO
| N +

e WFSKC-5  f fFSKC-6 g WMFDBC-1  h RADBC-2
F4 XEEENERES

Fig.4 Failure patterns of specimens on the south side
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Tab. 4 Experimental results of specimens at characteristic points
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g% TP/ +a/ —P/ 4/ P/ A/ P/ A/ A/ A/ R R B MM

kN mm kN mm kN mm mm mm mm
SKC—1 38  14.2 —390 —15.7 449 26.0  —443 —27.0 38.8 —36.5 1/36 —1/38 1/37 2.53
SKC—2 292 7.5 —347 —10.7 362 22.8 —399 —21.9 28.8 —30.5 1/49 —1/46 1/47 3.35
SKC—3 410 9.2 —356 —10.9 485  23.8  —433 —26.6 33.4 —34.5 1/42 —1/41 1/41 3.40
SKC—4 290 14.6  —310 —14.1 346 23.8 —372 —27.0 49.2 —47.8 1/28 —1/29 1/29  3.38
SKC—5 261 12.9 —272 —15.2 296 23.1 —313 —22.3 44.1 —47.8 1/32 —1/29 1/30 3.28
SKC—6 281 16.8 —357 —13.1 336 24.3 —415 —25.9 57.7 —55.9 1/24 —1/25 1/25 3.85
DBC—1 397 12.0 —359 —12.2 465  21.0  —456 —26.6 38.2 —35.7 1/37 —1/39 1/38 3.05
DBC—2 244 10.2  —256 —13.2 285 19.8 —301 —20.7 37.8 —39.2 1/37 —1/36 1/36 3.34
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Fig.7 Strain-stress diagram of column section
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Tab.5 Test and calculated values of flexural

bearing capacity at the end of the columns

R M) [ &) Myo/ Mia M,
% kN.m MPa 10° kN-m M. kN-m M

SKC—1 624 38.4
SKC—2 532 38.9

2083 450  0.72 485 0.78
1857 398  0.75 430  0.81
SKC—3 643 38.4 1648 48 0.75 517 0.80
SKC—4 503 34.0 1538 424 0.84 425 0.8
SKC—5 426 33.8 631 357 0.84 359 0.8
SKC—6 525 35.8 1548 453 0.86 45  0.87
DBC—1 644 41.0 1427 503 0.78 541 0.84
DBC—2 410 34.6 588 339 0.83 340  0.83
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