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Experimental study on compressive behavior of masonry walls strengthened
with pointing mortar
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Abstract; To study the effect of pointing mortar on the compressive behavior of masonry walls, according to different
depth and strength of the pointing mortar, twelve wall specimens reinforced with pointing mortar and three
unreinforced specimens were tested under uniaxial compression. Two test parameters, depth and strength of the
pointing mortar, were investigated in terms of their effects on the cracking load, failure load, stress-strain relationship
and elastic modulus of the reinforced specimens. Test results show that, compared to the unreinforced specimens, the
specimens reinforced with pointing mortar exhibit a decrease in cracking load and an increase in both failure load and
elastic modulus. And the increase range depends on the depth and strength of the pointing mortar, in which the
largest reaches 30%. The cracking patterns and failure modes are similar for both reinforced and unreinforced
specimens tested. Based on the test data and theoretical analysis, according to the formula from the code for design for
masonry structures, equations that account for the depth and strength of the pointing mortar are proposed for predicting
the compressive strength, stress-strain curve and elastic modulus of the pointed masonry walls. The test results also
indicate that pointing can be used as a means of reinforcing masonry walls, especially for the historical buildings.
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Tab.1 Numbers and reinforcement situation of specimens
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KY1 3 — _
KY2 3 M6 20
KY3 3 M6 40
KY4 3 M6 60
KY5 3 M8 40
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Tab.2 Compressive strength of masonry and mortar MPa
o KIS
Tl FIRb I P
1 2 3 4 5 6 7 8 9 10
153 8.32 8.10 8.32 7.16 9.80 9.51 8.85 8.03 7.49 7.85 8.34
T 0.71 0.89 1.20 0.81 1.10 1.19 — - - — 0.98
M6 5.42 6.48 6.13 6.17 5.81 5.69 — — — — 5.95
M8 8.19 7.91 7.82 8.01 8.08 7.89 — — — — 7.98
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Fig.3 Typical failure patterns of five specimens
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Tab.3  Test results of compressive specimens

2ﬂ%‘ Pcr/ Pu/ ? Pu,K:i_Pu,Kn /% fm,/

kN kN P, P, kvi MPa
KYIl 170.00 225.00 0.76 0 2.53
KY2 140.00 230.00 0.61 2.22 2.59
KY3 138.00 251.00 0.55 11.56 2.83
KY4 125.00 294.00 0.41 30.67 3.31
KY5 150.00 250.00 0.60 11.11 2.81
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Tab.4 Comparison between test values and calculated values of

compressive strength

o1 fo/MPa f. /MPa u '"}_f ‘ / %
m,t

KY1 2.53 238 5.80

KY2 2.59 2.57 0.74

KY3 2.83 2.73 3.40

KY4 3.31 2.91 12.02

KY5 2.81 2.73 2.71
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Tab.5 The values of ¢ and n for each group of specimens

M5 3 n
KY1 460x./f, 1.0
KY2 450X/E 1.1
KY3 375Xm 1.2
KY4 360% ./, 1.3
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Tab.6  Comparison between test values and calculated values of

elastic modulus

04f /  &y4/ E/ E/ E-E

éﬂ% fm 0.4 t c ‘ 1‘ e /%
MPa 107 MPa MPa E,

KY1 1.01 0.698 1447 1361 5.9

KY2 1.02 0.701 1 455 1 360 6.5

KY3 1.13 0.654 1728 1491 13.7

KY4 1.31 0.675 1940 1639 15.4

KY5 1.12 0.702 1 595 1 491 6.5
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