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Abstract: Brick masonry structure is the main structural form of traditional rural buildings.
Hence, the accurate evaluation of its seismic capacity is of important research significance. In this
study, a compressive strength test was first carried out on four typical mortars (cement, lime,
slag, and mud) to examine the shear performance of brick masonry structures. Second, a shear
strength test along mortar joints was carried out on a brick masonry structure built with the four

mortars. A modified formula of the masonry shear strength was obtained by comparing the aver-
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age and formula values of the shear strength of traditional old red brick masonry structures. Fi-

nally, an accurate shear strength evaluation of brick masonry structures was carried out by com-

paring modified, standard, and design values. In this research, technical support and scientific

basis for seismic performance evaluation, seismic strengthening, and seismic design of traditional

rural brick masonry structures are mainly provided.

Keywords: shear behavior; traditional rural building; brick masonry; modified formula; test of

shear strength along mortar joints
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Table 2 Compressive strength measurements of standard mortar test blocks

A fic bt il — - = FHE LT 3 BE 4F 4
KR 1:3 25.79 26.67 24.41 25.26 M25
1:5 8.38 7.88 8.21 8.16 M8
R 1:3 0.59 0.56 0.51 0.55 Mo.5
1:5 0.25 0.23 0.26 0.25 Mo.25
it b4 1:3 0.27 0.34 0.29 0.3 Mo.3
1:5 0.2 0.2 0.24 0.21 Mo.2

4 e 0.24 0.33 0.36 0.31 Mo.3
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Table 3 Test scheme of shear strength of masonry along
horizontal bed joints
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Table 4 Measured values and formula values of shear strength of mortar masonry with four different materials
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Fig.4 Trend of compressive strength of mortar
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of shear strength of masonry



860 ooz

=

T B ¥ iR

2020 4

5 S A A Z A A BOR 22 57 AR T X
(2) BT 45 R A RE A 2 7 4 i S AY BT 09 9 2
P X 2 (2) BT B IE

4 mEREANIEIE

MRAEZE 4 AR K PSRV I3 L 1 ¢ 5 B 09 5 JiE
I E RO TR R A UE s 1200, BAAARAF
TEHUREPERE Y 4 A2 a8 (2 AR AW 3 175 K
PRI BC AL 1+ 3 YUY o8 KL 1 P 24 (i 28 sUE AR
21,700 RIS (2) A AR e — 5 1 2 A2 B R
A2 Al DU Y B B0 5 95 3 205 B b 2K 5
Wil KL ks A7 G, L 75 X 24 S B R ks EAT 1B
1E o XK PERNIE PRI IE 5 He 3 BB IE IS B9 22 X F

f‘v.ml :0-14gm (3)
fome =0.103./f 5 ¢y

MR 4 AT A, ORI IREC A L 1 5 BIRST Y
58 B 8 T B B 5 B ST (1 3,15 %5, R
WA L 1 s 3 MR 4T 5 58 B 20 S H B 2 0 K
SR B 3.1 A%, RN A LT B R T 44
5SS sUME A A B K 22 I 78 DA i AR b AE A
P M RE VRN ASHE 0 119 48 4 BR R B e 0 ) 6
WA R L & Lo (2O X R 8 ks AT B IE, 45 1
mF.

fv.m:s :O-OBIE (5)
fomi =0.035/f 5 (6)

MR 4 Al pE IR BC A LG 1 2 5 RS EY
SR RE IR I A A R SEAR 3.17 £ il b 1+ 3
WA B B 58 B 3R 50 18 L 2 UAEAIG 3.58 %, B A L &
FCBL B 580 B 7 5 00 2 M A AT B K 250
FEVEAl 2k B2 vh A7 76 DU R 1 B DT A AS 1 10 1) %2 4 Bt
B PRI 43 1 i S A R R A L 2R (2) X &R
B ks PEATIEILE

fv,ms :0.038 «/fz (7)
f‘V-mG :0034\/ fz (8)

AR 4 FTA, i PR RD S A AT B 5 R X 48
HeA ST (AR Y 5 A ARA 224, 43 IR 5 (2) X
BB ks HATEIE

fom =0.025./f, (9)
M HE SCHRC 11, WA B o BEARVEME AN T .
fex=/fvm(1l—1.6455¢) (10)

K £ HIVRDUBT SR FEARHEAE; £ IR BT
S IR 5 O WAL BT 3 AR S R

AP By SR B R THE £, R

N
fo== (1D

ey A DA 25 A8 B B ORE R BE 4 I AR B AR R A
SCIR R BT i A R oo B, AR SCH 1.6,

S A 3 0 0 A5 AN [R) A0 IR AN ) B 5 L 3R b A4 1Y
BB o AR S R AR HACA S (10) ~ (1D 3R H A
JNF P 8D A T B 5 B A (B AR THEL L JF 9 T 3R 5.

x5 HMEEENER

Table S5 Shear strength comparison

Wk 2 B SN-1: 5 SN-1: 3 BH-1: 5 BH-1: 3 LZ1:5 LZ1: 3 HN
N 0.367 0.663 0.063 0.093 0.057 0.068 0.07
S 0.41 0.52 0.016 0.026 0.018 0.019 0.014
& IEH 0.409 0.520 0.017 0.027 0.017 0.019 0.014
T 0.328 0.375 0.013 0.023 0.012 0.014 0.008
BEIHE 0.205 0.234 0.008 0.014 0.008 0.009 0.005
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