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Abstract: In order to investigate the seismic performance of confined masonry walls with window
openings strengthened by hybrid fibers modified reactive powder concrete (HFMRPC) in different
ways, low-cycle repeated loading tests were conducted on a unreinforced masonry wall served as a
control group and 3 masonry walls strengthened by single-sided full coverage reinforcement, double-
sided full coverage reinforcement, and double-sided coverage in piers reinforcement, respectively.

The seismic performance of the confined masonry walls with window openings was analyzed and com-
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pared in failure mode, bearing capacity, and displacement ductility. The test results show that the

HFMRPC coating has good bonding ability on the masonry wall, the integrity of masonry walls can

be improved with coating application, which can form an effective restraint; after being strengthened

by HFMRPC coating, the bearing capacity and energy dissipation of masonry walls were significantly

enhanced, and the development of cracking and stiffness degradation was delayed; the formula for the

shear bearing capacity of strengthened confined masonry walls with window openings was proposed

based on theoretical analysis and test results.

Keywords: confined masonry wall with window opening; hybrid fibers modified reactive powder con-

crete; seismic strengthening; quasi-static test; seismic performance
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Fig.1 Design details of specimens
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Table 1 Design of strengthening method for specimens
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Fig.2 Design of strengthening method for specimens
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Table 2 Performance indicator of steel fiber and pp fiber
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Table 3 The compressive strength of the tested cubes
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Fig.3 Horizontal load pattern
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Fig.4 Test setup and displacement measurement point layout
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Fig.5 Crack pattern and failure mode for URMW-1 at ulti-
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Table 4 Cracking load and ultimate load of specimens

it 4 FFETEE P./KN TR/ % W 1 8 P,/KN RIHIRE /% PP,

URMW-1 7.0 — 93.5 — 0.07

SRMW-2 10.5 49.6 173.4 85.5 0.06

DRMW-3 137.5 1855.9 241.8 158.8 0.57

DPRW-4 29.2 315.6 182.0 94.7 0.16
PRr—— AL i L 24407 AR IF R RS 5 R Park

1078 S P 2 S ik 1 7 M 7R ) A T T R
Ja AR e 1 R/ B SR, FE AR AR (o) SO T
A S8R AR HE (4 RE 1 AN IR HE 3 el AR BR 32 B2 B LA
Joi AR 52 #1153 o A R B S AR R a1 B 2
AR B8 1 i, A SRR 3R B O SiE PR A 1
AT A B4 1 A2 2 BE 1 0 HLRE B 2 1Y FEHE
W= R R B .

T HERR AT LKA TR R RE 4 1 O B
B B 1) 5 B BOME 3 A AR R A BR A A2 UL 3 5.
YRI5 — 2% WY I % T AL R B I BT X 7 Y

27 R Sk A 0 T IR A 2 5 IR 6L S 5 LB 4R h 4R
i Ry 28 A5 IO A ey 28 R B B 0 T R %
WA AP 52 % 5 iy 28T A 2 0 {7 25 11 85 V6 I JIT XF 17 )
P SCH A BR RS

WA BT 7o 2 T (9 SE P R Rk 2.97~7.72, AR R
Jm I 55 AR URMW -1 09 48 Ve 28 808 K, 1 XL fin [
KA DRMW-3 1Y 18 P R 30 K, ik 4 URMW-1
W7 151.5% . 5 URMW-14H I, i1 SRMW-2 Fi
DPRW-4 (1 f¢ K 4 P & B0 il 42 % 1 30.6 % Al
81.5% o Fh ML TT UL, A B i [ 75 =X 34 B 42 T 1
FEVE B, R DRMW-3 S 14 28 %505 ok i 5t P 2
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Table 5 Characteristic points and ductility factors of specimens

. X . B F MEPEREC RO
WS B HRME A/ mm RO A/mm EAE A,/mm
Au/mm Hoss ﬁzAp/H
#e(+) 0.46 6.91 20.5 20.5 2.97 1/83
URMW-1
Fr(—) —0.53 —6.21 —15.7 —20.6 3.32 1/83
He(+) 1.06 7.76 23.7 30.1 3.88 1/56
SRMW-2
Fr(—) —1.16 —8.74 —23.7 —30.0 3.43 1/57
He(+) 1.33 3.08 13.3 23.0 7.47 1/74
DRMW-3
Fi(—) —1.34 —2.77 —11.0 —21.4 7.72 1/79
He(+) 1.06 7.07 15.8 38.1 5.39 1/45
DPRW-4
i (—) —1.16 —7.67 —20.6 —40.6 5.29 1/42
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Fig.11 Single-cycle and cumulative energy dissipation
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Table 6 The cumulative energy dissipation in each stage of specimens

S 5 ZBFERE/ (KN-mm) T IR /%

JEIRGIRS  WR(ELIR  BORAIES JiE IR 7 7 W {2 A5 A 7
URMW-1 863.1 4200.1 5362.9 - - -
SRMW-2 2345.9 22036.0  31059.6 171.8 424.7 479.2
DRMW-3 24355 18841.7 427085 182.2 348.6 696.4
DPRW-4 24421 11821.3  40067.3 182.9 181.5 647.1

3 WEERE AR NITE
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Table 7 Comparison of test value and calculated value
KOS REE/KN TFEAE/RN THRE /R
URMW-1 93.5 84.5 0.90
SRMW-2 173.4 159.4 0.92
DRMW-3 241.8 196.8 0.81
DPRW-4 182.0 189.6 1.04
4 & &
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