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Abstract: At present, there are a large number of masonry structures that do not meet the seismic re-
quirements in the vast rural areas, so it is a topic worth studying to strengthen the old masonry struc-
tures. In this paper, low-cycle reciprocating load experiments were carried out on one unreinforced ma-
sonry wall as a control group and three reinforced masonry walls with different height-width ratios.

The seismic performance of reinforced masonry walls with different height-width ratios was studied us-
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ing HFMRPC. Seismic performance indexes such as failure mode, hysteresis curve, and skeleton
curve were compared and analyzed for the four walls. The test results show that HFMRPC surface
layer has good bonding ability with the masonry wall, and the surface layer can effectively improve the
bearing capacity of the wall. After HFMRPC surface reinforcement, the ductility of the wall was sig-
nificantly enhanced, resulting in a better seismic reinforcement effect. The ductility coefficient is in-
creased by about 199%. After the reinforcement of the HFMRPC surface layer, the energy dissipa-
tion capacity of the wall was significantly increased, and the cumulative energy consumption was in-
creased by about 98%. The failure pattern of the wall was influenced by the aspect ratio. When the
height-width ratio decreases, the brittle failure of the wall occurs. With a decrease in the height-width
ratio, the wall develops towards brittle failure. As the aspect ratio increases, the wall has better ductil-
ity. In this paper, the shear and flexural bearing capacity of the wall were calculated and analyzed, and
the formula of shear bearing capacity for HFMRPC surface reinforcement was proposed, which can be
provided a theoretical basis for practical engineering applications.

Keywords: masonry structure; modified reactive powder concrete; different aspect ratios; surface

strengthening; seismic performance
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Table 2 Measured values of specimen material strength
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Fig.1 Schematic diagram of specimen size and reinforcement
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Fig.2 Schematic diagram of specimen reinforcement method
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Table 3 Specimen number and reinforcement
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Fig.10 Stiffness degradation curves of each wall
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Jt, Ui 2 HEMRPC [ )2 i [ &, a4 19 F¥E Re Be
LT = A S I N N = A
B /N L A 1 . PR B R 3R BURE B il 2 3 <k R
T 3k S e 2

x5 HHEENRERERE
Table 5 The cumulative energy dissipation in each stage

of specimens

"y PG SR FERE /(kN-mm) R BFERE/(kKN-mm)
;g R vefE MRBR O EMk  iEE IR
o S L L 1%
W-1166.97 596.77 596.77 1354.64 7 580.09 7 580.09
W-2 98.50 972.01 587.40 554.93 8007.51 11899.11
W-3 68.20 1040.98 1437.44 375.54 8285.28 14 978.77

W-4 5743 506.651298.68 289.57 3656.96 17 522.42
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0285 A VA 43 5 Ay $ik A e A TET T BRI v A
P 8 A T TR 5, Sy e S R AT A 1) A A e 5
FEVETTE 5 A HP 0 R 2 A G o) 9 7305 7 T L
3.1.2 HEMRPC & 2/ B #1483 3 3] A& A3+ 5
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V,=apf, A, (5)

S, o 2 B2 H7 43 A 2 880, % A A 1 B
{554 0.7; 8 5 HEMRPC [fi J2 40 87 /& 2% J1 5Tk &
B, p=14171"—3.550+ 2.683 8 , K AN
5% A 96 H s £, 8 HEMRPC T J2 09 30 57 58 5, B
3. 1MPa; A, T )2 Wy S44% T n) FF Je (%) #8181 AR

HEMRPC T8 2 1 [ J5 1 AL 1 A A0 14 % [ 335 i
LUPTE= i B = W e

Vo= Va+V, (6)

K, Vo HEMRPC T J2 0 J5 7 44 3 4 ) 4 3%
(B B 7K 2K 7 5 V., R A R 3 A A 85 1 B BY R 2R
715V, HEMRPC i )2y 1) 44 5 £ 41k 14 it 57
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3.1.3 W AE AT AL RKBIIE

WA W-1 AR 4 20 (4) #4735 i1 W-2 W-3,
W4 i =X (6) HEAT I IR 5 1R E 45 R g
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Table 6 Comparison between test values and calculated

values
WS BRI /KN HRE/RN HERE /IR
W-1 59.33 65.10 1.10
W-2 106.81 101.62 0.95
W-3 84.27 82.04 0.97
w4 65.99 63.12 0.96
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Fig.12 Calculation diagram of flexural capacity
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S PIE RS PEYIECE

N, = afnbx. — 6. A, (7)
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;MI):qupr*f;b‘II*U>As (9)
. h  x. ) h
Mpafmb‘r(‘(z2)+flblxl(22) (10)

I, o Sy fite B4 25 280 JE L 0 68 R A 8, BT AT B A
PHR 0.7 £, S B0 A 855 Jaly > 70 9 86 OF 32 {EL, X 3.04

w01+ [,
MPa, iX {f WfZ\WfB\W*Mﬁfm:%ﬁ%;
1 2

TIAF Y48, B 7.28 MPa, Horb £, £ 4350 9 i ) A
% (HFMRPC [f 2 50 38 BV B4, 6,0, 55 5 hy it
WA RS (HFMRPC I 2 8 BE 5 6 A 5% VR 0 Im ve B, B
280 mm; b6, HFMRPC 1i 2 & B, B 40 mm ; A k5
PR T 0 5 oo N B2 R XS AR B s O THTJZ A2 hr IX
A5 B 5 o8 HEMRPC 1 J2 Bt 7 5 B S 218, B
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Table 7 Comparison between test values and calculated

values
— e/ WRME, RS
(kNem) (kN*m) 18
W-1 68.23 66.60 0.98
W-2 122.83 172.67 1.41
W-3 96.91 124.47 1.28
W-4 75.89 73.57 0.97

T« A == WA 7 280 < 2 (1) 355 JFR 40 2 A 8l e I 28 5. 22 [ e

2 7 LLE W WAL R SR
Wy i W2 W3 fil W4 3+ 848 5 56 (8 1L
R B v L AR AR Ak . 25 G LR A B 5 T
Fb B B, g R 5 ) Al AR & R . sl
W2\ W-3 355 (A B 3K i 1 2 0 7 (] 435 0 5 3k B A
PR BL 2 R 28 A7, i A X DL B Ut 3K o 3 TR b it
1 W-2 F1 W-3 T B8 K, i W4 32 5 98 LG Y
S 7 )45 & AR 2 il i R, HEMRPC [ J2 Pt hr 5
JE A% 20 38 4y K AE W W4 5 (E 5 56 A
/R

3 1T A T I R B 135 A 3 T A [ e O
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