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Experimental Study on the Shear Strength of the Entire Wall under
Different Aspect Ratios and Vertical Compressive Stresses
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Abstract: In order to understand the variation law of the shear strength of the entire wall, five test walls with dimensions of 1
500 mm X 1 500 mm X 240 mm were designed. Considering different aspect ratios and vertical compressive stresses, horizontal
diagonal loading tests were carried out on the test walls. The failure processes and crack development and changes of the test
walls under different parameters were obtained. The failure modes, load—displacement curves and variation laws of the shear
strength of the walls were analyzed, and a comparison was made with the theoretically calculated shear strength. The results
show that; the failure process of the test walls is mainly divided into two stages, namely the elastic stage and the failure stage,

with no obvious yield point and obvious brittle failure characteristics; after the walls are damaged, diagonal cracks are formed
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along the diagonal to form stepped oblique cracks, and the failure modes are divided into two types: flexural—shear failure and

shear—compression failure; under the same vertical compressive stress, the shear strength of the test walls gradually increases as

the aspect ratio decreases, while under the same aspect ratio, the change in the shear strength of the test walls first increases and

then decreases with the increase in the vertical compressive stress; compared with the theoretically calculated shear strength, the

experimentally calculated shear strength is relatively higher, and the relative ratio is between 1. 1 and 1. 4. The research results

can provide refence for relevant engineering projects.
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Table 2 Results of brick compressive strength tests
and strength grade evaluations
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Table 3 Test results of mortar compressive strength

Rk Wi w2 w3 W4 w5
S Y {H/ MPa 5.24 4.8 578 537 512
1.2 XA AR

it 5 F Al s s, Kt R
1 500 mmx1 500 mmx240 mm, JUf[RSFani& 1 fros
HVERE AR, R R — AP 3T B — 44 B T 4%
M8 GB/T 2542—2012 (WIERE R ik) —Ii—T 1)
T T A, A AE TR, ZERRR T uh i TR
TR, WA N IEY, 28 d JFEEThIBT R
FEi

1500

RE LR

1500

}

B

Skt
WELIER

3

'VW?/}«:“'f-
1001 L 380 L 1L 1500 J, 380l

Tﬁ% r Sty
o

B1 gt R~ BfI: mm
Fig.1 Design size of test specimen
1.3 &KEFm %

A BN [) i 9 L b 8 1) W 7 T 1K 6 355 1
PUgTom BEAS AR, A6 5 iR, b 3 A
(W1~W3) FEEGTUR AN 0. 4 MPa '8 6] FE 1 ), i@
Rk G R (BTN VA R (e RS 2 N I = A
IR B BT BT 5 L 45 2R . ERIAEY 2 7 i 35k

1.4 WmEEERBFERE
1.4.1 fin#kde®

K HH BB R B — R X 7 1 i 44 B A4 5 3
WA E N SRR TR . R R
FHERTERA PG 200 kN KT Fr TE 4L, 5% T %
ARV T T R AR G 2 ) SR VR BR S 42,
DAY/ o) £ 2 % 358 R 7K PRSI 20, 7K T i 2K
H 85— 500 kN Y8R T 7 044, 59— R F
WEAT T, BRAER g, s pa) far 2R A U 22
fp 5, AR WA A 285 e K P g 2%, K V- far
BORHH 4r o 3%, B 90 385 S AR B 3K far 4%
1 20% .,
1.4.2 $dliRgE

TR0 EE 32 R AR 45 Py 2T B AR KO
NiR% | BRI 24007 48 S SR fr 3, B AR K
SRS [ E AR TR R, TR
FERPE PO A IO . pfE R R, AR — ey 3K
AT — R EL, T 24 far 28 B 1 I o7 28 b i 285 7%
g B JMETE . I SE T, 10 SRR A A IR
o 35 e 455 % AR Ak

2 RIGIAFE

W1, e, 3 m T AT AR 1k,
MUK N = 102. 6 kN B BEIARIF L JFZA B
PLFREAR R T E, 244 K- Jrm,  BLE 5% 0K -
fi N 5.75 mm, FEE AR AREE N, 2R
WiACE AT R, MoK Nk & 128.2 kN H,
BRARTGESRBEIR, R KR ERE T, MRS 5% 10 R 31K
SRS A 12,62 mm, BERBEIRG, HEEM KRSy
KRSy, B ROK V- 24E, KN 672 mm,



40 %

148 M EIREE 5 M

Je 23R40 A B AR Ak 4 4
T 80% 4547

W2 i, AR B R s R R — R
AT LSS MK AT 2 142. 6 kN B, 3%
SR BT By SRR IR, IR
T KSR N 5. 24 mm, SEAABEIRG , UFEE RS
(NSNS A e 7R N R 8

W3~ W5 i BB R e R i SRR S W2 3K
AHIE],  247KOF for 83k B4R B o7 20, SR 28 SR IR
WG A A 8 B T B B R At A 5 IR ET
W3 R BT 2N 167.5 kN, 55T 237K 17 7
H 4,43 mm; W4 KRR E R 148. 6 kN, JE T
EHIK PN 5.45 mm; WS i 14 0 0% 0 i 2
132.5 kN, 5510 Z3- KA K 4. 63 mm,

3 REERSH

S A 9 I 2R A A R PR

3.1 BIRHE,H

MRPERE AR BEIRNFRAE , BRI & A 2 PPl
TR, M v bR R L 1) Fe R Ty /N, 3R &
AEBIHIN, Rz, WA S RN A Y
WIEBWT .

W1 A A v, S A S = AR K P 24 4%
TR BN T2 ST, BIRS IR S & A 25 il 2 4
WEIR, B o7 2R 1E— 2B 8, 5 IR B 0 L
RARIREE, BAESUIBR, i, W1 Bae

W2~ W5 R IR I, 35T BB 6 R At 2
5, IFBUERAIKNZ M, ik, W2~W5 K
PRI IE S B FR AR

W1~ W5 32l 1y 32 5 #5380 28 an & 2
JiR .

900 mm

W1 iR

W2 ik 1

0.4 MPa

HHHH

0.5 MPa

HHHH

W3 ik

Wda ik

0.6 MPa

W5 ik
B2 EERENZAEXREIES

Fig.2 The stress patterns and failure modes of wall specimens
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Fig. 3 Load-displacement curves of wall specimens under
different aspect ratios
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Table 5 Calculation result of the average compressive
strength of masonry

Wi MU10 5.24 3.371
w2 MU10 4. 86 3. 306
W3 MU10 5.78 3. 465
W4 MU10 5.37 3.39%4
W5 MU10 5.12 3.351
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Table 6 Calculation result of the average shear strength of masonry

WIRGS EPRPUESR P/ MPa WIS ST SR V-4 MPa

W1 5.24 0.286
W2 4.86 0.276
w3 5.78 0. 301
W4 5.37 0.290
W5 5.12 0.283
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Table 7 Calculation results of theoretical shear strength
SRS a oy/MPa f/MPa u  fo/MPa f,/MPa

W1 0. 64 0.4 3.371 0.111  0.286  0.315
w2 0. 64 0.4 3.306 0.109 0.276  0.303
w3 0. 64 0.4 3.465 0.115 0.301  0.330
w4 0. 64 0.5 3.394  0.083 0.290 0.316
W5 0. 64 0.6 3.351  0.051 0.283  0.302
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Table 8 Calculation results of experimental shear strength

Sk G5 IR /KN FZ B/ m? YURY R/ MPa
W1 128.2 0.36 0.356
w2 142.6 0.36 0.396
w3 167.5 0.36 0. 465
W4 148.6 0.36 0.413
w5 132.5 0.36 0.368
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Fig.5 Shear strength variation curves of wall specimens
under different aspect ratios
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Table 9 Comparative results of the shear strength of the walls

BERgS PCHISREE/MPa  IRISPIITIRE/MPa  ARXS HUE
W1 0.315 0. 356 1.1
w2 0. 303 0. 396 1.3
W3 0. 330 0. 465 1.4
w4 0.316 0.413 1.3
w5 0. 302 0. 368 1.2
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