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Abstract: To investigate the seismic performance of masonry walls reinforced with ultra-high ductile
concrete (UHDC), low-cycle repeated loading tests were conducted on two solid walls and two cavi-
ty walls. The results showed that, compared to unreinforced walls, the load-bearing capacity of the
solid walls and cavity walls increased by 31% and 223% , respectively, while the peak displacement
decreased by 30% and 471%, respectively. The UHDC-reinforced masonry walls were modeled us-

ing OpenSees software to assess the impact of various factors on seismic performance, including re-
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inforcement layer thickness, reinforcement mode, and axial compressive stress. The results indicat-
ed that, for solid walls, when the reinforcement layer thickness was 10, 20, and 30mm, the peak
load-bearing capacity increased by 16.0%, 36.2%, and 56.1% , respectively, while the peak dis-
placement decreased by 28.3%, 26.7%, and 26.7%, respectively. For cavity walls, the peak load-
bearing capacity increased by 117.4%, 179.5%, and 243.4% , respectively, and the peak displace-
ment increased by 345.5%, 522.7%, and 506.1%, respectively, when the reinforcement layer
thickness was 10, 15, and 20mm. When the axial compressive stress was 0.6 MPa and 0.9 MPa,
the peak load-bearing capacity of solid walls increased by 16.8% and 33.0%, respectively, com-
pared to 0.3 MPa, while the peak displacement decreased by 12.0% and 16.0% , respectively. Com-
pared to 0.15 MPa, the peak load-bearing capacity of cavity walls increased by 6.5% and 10.5%,
with peak displacement increasing by 2.8% and 0.0%, respectively. When full-surface, oblique
strip, and orthogonal strip reinforcement methods were used, the peak load-bearing capacity of solid
walls increased by 36.2%, 12.0%, and 5.4%, respectively, with peak displacement decreasing by
26.7%, 28.3%, and 28.3%, respectively. For cavity walls, the peak load-bearing capacity in-
creased by 179.5%, 80.1%, and 39.3%, respectively, with peak displacement increasing by
522.7%, 203.0%, and 203.0%, respectively. Finally, a formula for calculating the shear bearing
capacity of UHDC-reinforced masonry walls was proposed, which showed reliable accuracy when

compared with experimental and simulation results. The formula provides theoretical support for re-

inforcement design.
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Fig.1 Schematic diagram of test walls
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Table 1 Specimen information
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Fig.2 Schematic of quasi-static loading test
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Table 2 Main experimental results

S ek WEfEAT MRMEAL O MBRAT ARRA
i #/KN B/mm #H/KN B /mm
i 263 10 230 12
WS
A —244 —10 —212 —12
i 117 7 87 14
WH
B —111 —4 —64 —14
(i 346 7 228 15
WS-R )
i —374 —10 —267 —15
(i 367 40 367 40
WH-R
B —360 —40 —360 —40

2.2 EIHZ

T T R Ji S5 0 85 0 S 3] 05 ) 1] gl 2 60 EE A
B4R . UHDC I G, 5 4 ) 0 (B R 207 (e
{37 3% 15 B A7 R &, i 1] B0 a0 AR O, BE 98 A A0

1 1 1 1 1 1
=15 =10 =5 0 5 10 15 20

{7 #E / mm
(a) T
400 F
300k
200F
Ml
bt
=-100F
_200 L
=300 1 ] .‘ﬁt{*ws_R 7
=400 : s
-40 -20 0 20 40
{i# / mm
(b) %= 4%
14 i [l £¢

Fig.4 Hysteresis curves
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Table 3 Comparison of simulated and experimental values
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Table 4 Parametric analysis of models

EMBH AMAS e et
WS, Zos 10 L3 0.6
WSaZos 20 # i 0.6
g WSy Zos 30 # [ 0.6
WH,Z,, 10 # [ 0.3
WH,Z,, 20 H 0.3
WH,,Z,, 30 Eeqi) 0.3
WSy Zos 20 i 0.6
WS, Jos 20 RAC Sl 0.6
P WS, Lo, 20 158 2%t 0.6
WH,7Z,., 15 # i 0.3
WH,5Jos 15 Fas i 0.3
WH,; L 15 B3Rl 0.3
WSoZos 20 # [fi 0.3
WS Zos 20 31| 0.6
Bk WS Zo 20 T 0.9
BiJl WHZ,,s 15 % i} 0.15
WH " Z, . 15 HETH 0.30
WH,;Zy,s 15 g} 0.45

WS FoR LB, WH E R 55085, 10 15,20 2 m in & )2 )2 5, 7
Feon BT i 5 3T F R RS A I Uy 2 L 0K 1E 38 A i
J72,0.15.0.3.0.45.0.6.0.9 78 W& [ 3 1 R /N UL

D
i

(a) FAE IR (a) 1E A8 54
B9 &y om s 2

Fig.9 Schematic diagram of strip reinforcement
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Table 5 Reinforcement enhancement rate under different reinforcement thicknesses
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Fig.11 Comparison under different reinforcement methods

Fz6 AEMEFAXTHIERAE

Table 6 Reinforcement enhancement rate under different reinforcement methods
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Fig.12 Comparison under different axial compressive stresses
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Table 7 Comparison of shear bearing capacity results
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