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Influence of Mortar Thickness and Cement Mortar Surface Strengthening

on Behavior of Masonry Structure in Historical Buildings
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Abstract: On the premise of guaranteeing the principle of minimum intervention, the method of
replacing mortar to strengthen masonry structure was put forward to solve the problem of
insufficient safety of masonry structure in historical buildings caused by deterioration of mortar
performance. Taking the masonry structure of Gulangyu historical building as the engineering
background, the existing mechanical properties of the structure were simulated, and six masonry

specimens were designed considering the influence of different mortar thickness and the masonry

Wi B H#:2019-04-09
EEWHE B S0R LT I X4 X 22 SR H (XDHT2017470A)
EEBN A8OE0962-) . B, NN AL AL E 82, T+, E-mail : jgshi798(@ xmu. edu. cn,



68

HHAFE TRFIR

structure strengthened with single or double-faced cement mortar on the behavior of the masonry
structure in historical buildings. The shear-compression composite test was carried out. The
results show that the mortar thickness has a significant effect on the shear resistance of masonry
structures when the mortar replacement depth is 40 mm. The bearing capacity of specimens with
5 mm mortar thickness is 68. 6% lower than that with 10 mm mortar thickness, while that with
20 mm mortar thickness is 8. 7% lower than that with 10 mm mortar thickness. Without mortar
replacement, the bearing capacity of specimens coated with single cement mortar is 13. 4% higher
than that of specimens without strengthening, and that of specimens coated with double cement
mortar is 19. 6% higher than that of specimens without strengthening. The mortar thickness and
the strengthening with single-faced or double-faced cement mortar have significant effects on
masonry structure. These effects need to be considered when using replacement mortar to
strengthen masonry structure. The test results can provide some reference for the strengthening
of masonry structure in historical buildings.

Key words: historical building; mortar replacement; masonry strengthening; shear-compression
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Tab.2 Test Failure Process for Specimens with Varying Mortar Thickness

W

A

1

2%

3%

17 A o 1 DX o 3 I B b R, 2 e
AR AE R 9 T B2 ) O ) JF BLAR T E XN L 3
KU DR B 2%k, 27 il k2 3 — 12
JEH R B R G Bz A kAR R IS A
Z i BB . 37 B XS R i X 5
R R R A 2 A K i T X 4 T ) e kA o [
X 24 4 AN T % T B il 22 S i i X EL % B
PR — T8 W A B BRI 2 4%
2.2 NI H&ai

M3 AT LUE 17,27 37 3 1 7k 48 1 W (i
43554 108. 2.34.0,98. 8 kN, ik 5| W B (14 157 8 43

JIRA R

1200
100} — "' <
----- 2FE /AN
. 80 -—- 3R L
2 gof -
R //
40t L
20f emE=T
0 1 2 3 4 5 6
A7 B/mm

B3 FREKEEENKGEN-CBE
Fig.3 Force-displacement Curves of Test Specimens with

Varying Mortar Thickness



% 1

TR R YRR RO ILEY SR XTI SR 2 A AR 0 e 71

BJ& 5.50,5.10,3. 75 mm, £k F & 2 ik 5
VA I MR TR B IR 2, 35 8 T i 1k e IR o 4ot A o
R WA IFRE S 175 37l - g ith &
JEARARAL B — 8 W H A B2 1 WY DA A2 =R {0 5
M 2% WP RS B S 5 mm, 3820 T IH AP 3¢ 5 5 i
W4 B BT & B HL B 5 3 24k 79. 47 %6 Fi1 20,53 %,
T TH A0 3% 0% 66 235 ik J8 S50 AIR LA B it Fe A B 1) O - 8%
P o DT 5 B0R% Bl 22 8] K BB IR BT FE A R R 4 L Al
IR T — & WS, A NRE T 508
517/ 37 MHEEK,

3 BWEKEMREAREIXFRIEER

3.1 #IREIE
PR 7K Y B0 3 A T R 2 R b L B DA

TENN A AR AR Y 02 A W 5K SR Y AR
HTE IHAD 3 b R i O e 26 B3 it P 3 T o DL B
PEE T WA SCPR TR S A B AR TR
[e] o PR T 32k 81 2% 19 4 O B B {149 I ) A S8 it it
B Y PR T I — R P B RGE R . 5 kg
JEE A AR SR, 55 1 3E ZLLEHS T BLAE A i b
T o B SR B AN W e i L R AR AR A RR IR BB
2488 UM R B R B T R RIAT .

HI K 3 BB IR IE A Al At .47 .57 L 67 il 1
PR i 52 B B A JE 4% K B 43 il O 933, 875, 933
mm, Ho B Y X S IH P, Al DL 3 Ak
TR BB LSRN H . 47 A 57 I A R
—E W BB IE - 67 1A i T S Sz T B oK U8 RD I £ 2
& REER IR Br BT

£3 BNEKRRRKERGWAF TR

Tab.3 Failure Process of Specimens Strengthened with Single or Double-faced Cement Mortar
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Tab.4 Loading Results of Shear-compression Test
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