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Seismic performance and horizontal bearing capacity
calculation model of coupled masonry walls

GUO Meng', JIANG Han?, JIA Yingjie?
(1. China Academy of Building Research, Beijing 100013, P. R. China; 2. School of Civil Engineering, Beijing
Jiaotong University, Beijing 100044, P. R. China)

Abstract: The coupled masonry wall is a joint member that connects two independent walls and limbs together
and forces together. It is the middle link from member to structure in masonry research. Most of the existing bi-
limb wall tests use specimens consisting of two rectangular vertical wall limbs to compare the crack failure law
and bearing capacity of complex vertical bi-limb wall with that of the single wall. It is of great significance to
study seismic performance at the structural level. Based on the single masonry wall test, this paper designs three
typical facade double limb masonry walls for low cycle repeated load test, compares and analyzes the seismic
performance differences of each double limb wall, such as hysteretic loop and bearing capacity; combined with
the test phenomenon, the mechanical model of masonry wall rotating failure along the inclined crack is
established, and the calculation method of horizontal bearing capacity of "L." facade masonry wall is proposed,

and compared with the test data. The results show that when subjected to loading in different horizontal
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directions, the seismic ability of masonry wall with asymmetric facade shape has obvious directional

characteristics, and the crack development law and failure mode of the double limb masonry wall are basically

consistent with that of the single limb wall; the calculation method of the horizontal bearing capacity proposed in

this paper has a good correspondence with the actual failure mode of the wall, and has a clearer physical

meaning than the inclined crack failure of the wall between windows. The calculation results of the horizontal

bearing capacity are in good agreement with the experimental values of the single wall and the double limb wall.

Keywords: masonry structure; coupled masonry walls; low cycle cyclic loading test; seismic performance;

lateral bearing capacity
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Fig.1 Facade shape and dimension of masonry walls
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Fig.2 Sketch of the loading device

BT U 1) iy A
6 JZWAAE £ IR E AR E XM R 177 5
JZY\ G AL AR, JT I O 3.3 m B (] 45 R

1800 mm , % i [ %% B Ry 1 500 mm 575 21| ) 74 [7]
B SF- Y 8l B N S 2908 0. 44 MPa. i TR 56 % Fi D
IS BT 5 R e, 7 DEE o B e S ) A 2 Y
2R 18 (R 7 2 800 %) 5 ) it o Y8 1) £ 2K R 230
KN, 46 5545 31 (4 7 X il 02 3 4 0. 67 MPa.

AR T2 ok PR R B 52 48y 28, 4% R B 4%
K- fof 2, B RAE IR 1R, gk, R A 1 mm
(R RO 2, 285 197, AR 48 321 A8 T R0 SR 1
DL 2 mm 5455 B 0 2, >4 oK S T R I R
faf 21 85 %6 Bl BN A BN kA4 i IR B, 45 ik
LT o= W )| = 1 /1) [ S ) s N
B U, K A A DAL S B A5 S5 1 AT g

I i s ey - B it e R TR T A
T 3% TS K S A R 2R T R I O
KT 77 1) 1) 22 CHE ) Ry 2B a2 () L 1 A7 (B 2k
Fmma(—).

2 REEHERKTH

2.1 IR FE
T4 5% 3 1 10 e TR o A R BOM AR AL, 2
S #0400 [R]85 R (B R K% T0ER ) ol Bk B il 2

320 DR I TR A5 7 B BB/ SR S AR SN 3, 2
ZENN GE T3 0 ARk 1w 8K S T i A A5 A AT A R Ay

AR, ZEEE DT o R, 2L TN BE R & A R A Bh
MG RGeS A B SRR 0 LA 3.

I CW L 2 2 — 4 mm B, 5% 44 72 000 17 7] 5%
58 R KA TT R Y R A R I AR
J5 $EAH . TE [ AN BT 0 3k & 10 mm B A 5% 7 1) 5%
50 T B e A IR B TT L ) R R R R R
HAE e ] 8F R 7 4 ff 2 8% Ok p g L 1) AL e
FE 14 mm B, 4755 5% 5 6T B A R AT
EFﬁﬁL@:ﬁﬁﬂﬂ%Lﬁiﬁfl%%%ﬁ

e K 54 4% 58 A 6mnf%wﬁ% K5 mm, %4
M#EZE +18 mm B, 3 I b 3% 7 24 & B | 1F
] 5} 4 4% JE i1 2 55 IS, ik B e I B K S Ak T R L R

2 9mm, K& KIFZR 7 mme Y47 20 mm 7K
A, B A B 1 ) 2 R b 2 0 TR) B LS SR
SRIT %4 HLB3E 355 B 455 1k 48 .

A CW2: 2 2 +6 mm B 55 0K A7 00 7 18] 5%
500 TR AL B A B AR ) R A At
il 2455 v R i P T B K4 96 36 1. 5 mm; 1 )
FUIN 2L 2 — 14 mm B, 1F [0 24 24 4% I 58 JF 4 fif 22 5%
JIS , i B 3 T e K 2448 % J 2 7 mm, 22 5% IS 38 7= A=
B W 20 5% Nk Z — 16 mm I, 20 5% IS 56 K - 24 4%
HE— 25 0 B8 I SE A, A5 858 22 O R 24 50 em &b B
KO- 2 B OF GiE A 2 5 0F [ B AR M AE . M AT



4 RS X B A FROP E L)

% 45 %

3 RGRESHE

Fig. 3 Fracture distribution of specimens
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Fig. 4 Crack development of test pieces
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Fig. 5 Hysteretic curves and skeleton curve
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Table 1 Test results of specimens
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Table 2 Test results of specimens under the same displacement
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Fig. 6 Failure mode of L-shaped wall
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Fig. 7 Sketch for calculation of rotation of masonry wall

along bottom horizontal section
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Fig. 8 Schematic diagram of L-shaped wall
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Fig. 9 Calculation diagram of mechanical model
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Table 3 Test value and theoretical value of horizontal

bearing capacity
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Table 4 Error between theoretical value and

experimental value
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Table 5 Strength of masonry materials
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