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Seismic Performance of a New Type of Self-centering

Confined Masonry Wall with External Steel Dampers
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Abstract: A new type of self-centering confined masonry wall equipped with both unbounded tendons
and external steel dampers was proposed. Its hysteresis behavior was studied through pseudo-static tests
under cyclic loading, which focused on investigating the influence of the initial prestress of the tendon and
the yield load of dampers on the energy dissipation capacity of the proposed wall. Based on the test results,
a simplified numerical analysis model was established. It is showed that flag shape was a typical hysteresis
curve of the wall. During the loading and unloading process, the wall specimen remained intact, and sig-
nificant degradation of strength and stiffness was not observed. It is also found that the increase of the ini-
tial prestress in tendons led to the enhancement of the self-centering ability but the reduction of the energy
dissipation capacity of the wall on the other hand, when the yield force of steel dampers increased, the en-
ergy dissipation capacity of the wall was improved, but some residual displacement occurred. Moreover,
the numerical analysis results matched well with the test results, which indicate that the proposed numeri-

cal models can well capture the mechanical behavior of the wall.

* Wi B HE:2015-09 -21
ESTIH:HEARE¥ELS T H (51208386, 51578429) , National Natural Science Foundation of China(51208386, 51578429)
EB B A BB (1979 =), 5B, WAL fhe AL sl DUR S 8 2082 Pl
t W I & A, E-mail: newhxb@126. com



57

W DSR4 - A1 B T BELJE 4% B0 2L 1 S 24 A S A AR PR REWE ol

Key words:a new type of self-centering confined masonry wall; external steel damper; pseudo-static

test; seismic performance; numerical analysis

B 52 AL 45 16 2 — BB B B PR A5 A E 1L IR AR
HAF BN TR E R TR ER NG & E . A
GEWIPURE LS AR L, B R A 25 A SR o 8 YRR A
THREZBIERRE S EARE. EREFEHT. A
B BEANRN T ERREIY B G A T &b 5
14 4E i B AT 4 A2 R A S TG R K M AR T AR S
BEMA 7 R AEHIR R 48 3 F2sR . f
SENIHEZRZE G B 52 (5% 45 04 A1 A6 S HE JR &5
ML H B E AR Rl 3 AR B R S sk i
Toah 45 W 1 il B e #%. 538 PR s AR, B
52 AN 5 E RS IS (Bl iy 5% &) 13 B KO 4% L AE KT far 2%
FEFITT & 35 A BB 28 358 IV 799 iy 7™ 26 380/ 16 2 3 B ir o
1) B2 A2 1) 7

PORRIEN-K A ERT ANE ISP N s P ) N P S
IS 5B I B ST BB DL AR, ZE 3R 40 By
I » Armouti ' RSB EES. T & A TRBE 0% A B 4 b
TR, FLA TRE 18 T Ak e — > WA, TR 77 A7 >R FH i
B 55 IS 5 B A Y 42 Ak R P T P s 1) 32
AR, TR IR Jr T, Perez 2T 54 6
J2 B B AR BE 5 AT R I 45 R R B B A
TRBE 3% BE AR SZAR KA ARG AR 1] 28 T8 1A A W 3
MBI, JF HLRE IR +F B Z AL M RE, A = A 5k R B TE.
Toranzo %% X A A B W 1 0 B B A7 L H R
B T BB TR PRI L I i L
Sk A0%0 1) 3 2 A E AT L RIS T TR sh i
55 IR AT R T T AR R AT i AR . e 2 SR R
A A 2 A4 58 R AR R i /NG5 ¥ i 43405 - B R A
GERARZERE) 1 P RZ Pk AR 76 BUE B 1 » Kurama ™
FEXF B ZAITREE 55, 357 T 3T DRAIN-2DX £F 2
RUTEFE BATT ) 43 AT SR, FF AT T A 2 Hh R s g 43
M. Toranzo" et A A B WL 1 7507 ) 1 2 o7 £ A
B T T R IT /AT W BUE /3 A B R, A i
SR T ZRAS AL 1% RS 1 i — 2l A2 e 11 5 SR AR 4L %
RIS A [E] £1%) 422 e, BELJE #5388 2o e AR AU,

NS = R S NIRRT e s S DO W E B R A
HEL 5 T AE MY RN RE LS HE A
(I AIF 5T P I 2 A T8N g A3 TR ) A 6 R
MR AEMEE N A EEE XTI A
Ak — o ) B AT A P TG b 5 N D A N Ak A
Ja& BELJE %8 18T B B 52 67 29 S ) A ik, i Sl ol A 0L
IR B b9 2o B B B AL AR AR R S B AT A E R R
() [ Pk g L 2R 5 T g A5 R L B s T T izoR A

I 52 {00 249 SRR A ik 114 8 L 70 M A 2.

1 SNEcREBERHENHEBEMARMIE
5% 7

L1 fHEHE

WP LR Ji A SR P A A ) SR G A 3
T B A 3 R 1B A% L4 AL 24 T ) i A S
XSk W LA 3 2 4 Jam BELJ@ 4. O 7 1B 358 4 K A= °F- T
SMBUEL 29 RS BT R AL LA G b S TR
PR TR Al R () T (e R R L E
i Jia IS S s il % ) 5 K P 4 L AR K P i 201E
T P R AT 58 55 R P g AR U B 5 B O
3§ 2 Ak 1) B2 2 O A % A il S A TR A
1 I (T p i Bu R N

4—_ 1 4

{HHHHH S

THHHEHHHH]

() B SALLHRMI TR (b) I-T T Pl

(c) A
H1l shELBHEEZGHEAL
2 Rk =& R
Fig. 1 Schematic drawing of the new type

(d) &ImMHER

of self-centering confined masonry wall
with external steel dampers
1=K s 2— M Ak Rl 3t 5 3— BEAlh s
A= TR TT A 55— A R BHIE & 5 6 — TRk A% 5
T TR S — AT 09— A



52 WG A2 2 AR B2 D 2016 4f
1.2 £EMHEREBHFiIZIT KR
20y SRR R 355 DG 3 R g KRR A B 4 A4 B FLE F, = 4F, . (3)

s ANEL 1D B o HC T i 38 o8 7 35 R A 5 4 8 A
A% 5 i ) MRS 5 A 4B BHLE 28 R
Q235 B i i 1. Bl 5 A Y % Bl i BHLJE 4 58
Je it R A Al Y 52 S i RS 23 7 AR R 1 Y AR
JE . T 5 B FE RE D852 1Y H /Y. Ok ki 4 98 M8 0P 4R
K 4 BELJE 25 1 FE AR A7 B i 7E — 5 KB I X
B B 1) S K BT R A TR S R R
IO 7 4 R 1R T A7 A D T ek

4 ) BELJE 45 AT 17 Ak Sy — 8 RV R AT 2 )
AT A 1CdD B R Horr F 3R 7R BHL @ 25 11 o Ir 52
(10 ef 28 AT — R T R N A, R TR B 4 A B
BN LY A IR B SR R IR fT 3R F
A

th*

Fil= f,W, = fT D

e S R i IR BE s W, Sy B AT ) 2 1
T A6 5 ¢ D BELJE & 09 )RR 2 IR BEAE RE DX 3 2% 48 T [
P Jef e o U g (LD AT A%

h? Fyl (2)

ft
X (2) mT T, 4 8 BHL TS #5 FE Al DX 2k 79 ) 46 J36 £k

TS 9 40 25 AR S T (SRS DL S5 B i T BOC 2K
2 MEF RS

2.1 XHFigit

x5 BRI A A B AR RSB 1350 mm X
1 000 mmX 240 mm (& X %5 X &) IR EE + 4 & A+
Fr B AR R SF 8 200 mm X 240 mm (5 X 95)
HROPHE R SF R 400 mm X 600 mm (7 X 55) . H
Hr U % 100 mm. S Ah S 5 T it i N g, AE AR
Tt 2 i 30 14 B VR S, HOR S 800 mm X 600
mm X 600 mm (K X TF X 5. WELE % H MU10 7§
JE A it W) SR it T 50 B A5 TE SR L A RO A R L
U AL B B SCHCR FH R IR & 141 AR & 44
1 35y e R 3 L SR E AT IE A7 VR ORE R OR SR R R
C20, 9\ 5 % Fl HRB 335. T J1 i 5% F 4N B 46
16 1 XTCAFREAR d=15. 2 mm).

S Wik 5% 4 A BHLJE # X Z R R B 52 AL 2 A AR
PURMERER I R E T 2 FOR[E RS R BH B £,
JEREESN 10 mm, 43 52 i SD-1 F1 SD-2. qn |8l 2 iy
. QD AT 2 A BH S 5 1 i IR T 2 A AR R

K Fo o Fyo 2090 3% SD-1 M1 SD-2 (1 Ji AR A 2.

S/
S/ -
R] — \\Z O O |?
R30 o
V4 K=
- EIY o se
&4 - YR
(a) SD-1
80 4 60 25,30, 50 30,
(=4
) [N A
RS o) &8 2
~N —< N
B 2
5 ¥ N
(b)SD-2

B2 2FkMEREERT

Fig. 2 Dimensions of the steel dampers
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Fig. 8 The tension force of the prestressed tendons
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Fig. 10 Hysteresis curves corresponding

to various prestress
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to different steel dampers
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self-centering confined masonry wall in OpenSees
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