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Experimental Study on Seismic Performance of Active

Confined RC Piers with NiTiNb-SMA Wires
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(School of Civil Engineering, Dalian University of Technology, Dalian 116024, China )

Abstract:To investigate the seismic performance of reinforced concrete (RC) piers retrofitted by active
confinement of domestic NiTiNb—SMA wires, a pseudo—static test of three column specimens was carried out. Based
on the experimental phenomena and lateral force —displacement curves, the skeleton curves, bearing capacity and
ductility, strength degradation, cumulative energy dissipation and residual displacement of the specimens were
analyzed. The results show that thermal excited NiTiNb—-SMA wires can effectively provide active confinement stress
for the pier, which reduced the damage and improved the ductility and energy dissipation capacity of piers. Compared
with the control specimens, thermal excited SMA wires increased the displacement ductility coefficient and
cumulative energy dissipation of the specimen by 27.8% and 10.4%, respectively. What's more, it effectively reduced
the strength degradation and improved the ability of restoring the residual displacement of piers.
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Fig.1 Thermomechanical behavior of NiTiNb-SMA
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Tab.1 Material parameters of NiTiNb-SMA wires
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Fig.2 Dimension and reinforcement layout

of specimens (unit:mm)
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Fig.4 Single SMA wire thermal excitation test device
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Fig.5 Quasi—static test equipment
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Tab.2 Record of failure phenomenon of each specimen

I fr BP-1 BP-2 BP-3
AT
4mm  FEJE O ~ 300 mm EH P KO 2488 FEIK 0 ~ 400 mm i [l PN H BEKF-244% IR 0 ~ 450 mm {15 1B P H 80K OF- 244%

12 mm

20 mm

28 mm

44 mm

PIE=TY S S ) | S LA CER )

A

FEJRG M B2 e 1) 244 IR 400 I8 3 e f

PRIPZ TRBE LT | 7R 128

AR A, I DX A b KR,

IR 5 6 B [ T 14 7K T 2448
HREEFTIRIEAE, I PRS2 i 8 ) 2%
SABEINTE , SMA L 5[] Bt PN TR - i 0

PRIPZ REE LS R A O IREE L TR, A5

FER AP R R BE A R

BRI RS N X DL _FOBTIE K2
5% RS B R [T I K R

TR IR

G H A2 s e i 2 4

S4BTV, SMA 25 [ Bt N TR 8 - 1B V%

i

FEJE 100mm i Fl A 1 LIS i - Sl 1 ARG TRAE L il , Wi e Ab TR e ™

52 mm  ZHIAFBIERL, WATRET AR TR KRR

G e 2

SERAAIWR, AR SRR R F AR 200mm 57 B2 R £ B0 i 1 i

60 mm — Wik

76 mm —

o)

SEATAWTRL, ORISR TR,
PR

TFHILN AR TR IR T F2REE R R
AERLE. BT (a) B JEAU AR AEAT I T 28t P 200
mm & FEINAFEROR AR LIV X, BLER AT,
44455 R F- 24135 31 400 mm. & 7(b) 1 () Fis 1)
TR B e 2 A 5 TRl (HUR A
ZEJE LT AR 1.5 4%, 15212 600 mm Y
S, ELEINTE RN B 2RECTEBEAE /N, 12
T SMA 223N, — 7 1ol He e Py R 5 4T3 8R
REASTE AR AR BOVEHT R AR AR 3 s J7, INTITHE 2 1434
FEMRIR A ;53— TJ7 il PR IX IR 1 = 17 52
s, 384T DA B A I E , S5 St A i o [ X 45
Uit 42 B , [ FEEAR 1 R A P AR

(b)BP-2
A7 ZBRMRABIEE

Fig.7 Final failure modes of specimens
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Fig.8 Lateral load—displacement hysteresis curves
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Fig.9 Skeleton curves of specimens
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Tab.3 Summary of test results

i K/(kN- A, P, A, P,
Y mm™) /mm /kN /mm /KN A, /A), A,/L

BP-1 18.10 6.03 73.05 38.87 80.75 645 0.043

BP-2 18.68 8.03 6891 5230 80.19 653 0.058

BP-3 18.83 7.11 70.60 58.56 82.70 8.24  0.065
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Fig.10 Curves of strength degradation of specimens
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Fig.11 Curves of cumulative energy dissipation of specimeas
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Fig.12 Curves of residual displacement of specimens
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Tab.4 Comparison of test results
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