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Study on Size Effect Law of Compressive Strength

of Building Mortar under Uniaxial Compression

YANG Weijun, YUAN Shuai’, YANG Chunxia
(School of Civil Engineering, Changsha University of Science & Technology , Changsha 410114, China )

Abstract: In order to evaluate the size effect on the mechanical properties of mortar and to improve the size ef—
fect theory of mortar, size effect behaviours of mortar were investigated by using test method and theoretical analysis
method. Based on the uniaxial compression test on 12 groups of mortar cube specimen and 12 groups of motar plate
specimen, the size effect behaviour of mortar specimen and the relationship between mortar strength grade and size
effect of compressive strength were investigated. The results indicate that the mortar compressive strength decreases
with the increase of the specimen size, while the degree of size effect is enhanced with the increase of mortar strength
grade. The energy release based size effect law was introduced to study the size effect of mortar geometrically similar
specimen. The size effect of the mortar specimen of non—geometric similarity was also analyzed by correcting the
Bazant size effect law with adding intensity term. Finally, the mortar size effect laws which can predict the size effect
behavior of geometrically similar specimen, as well as the non—geometrically similar specimen, are derived, respec—
tively. The predicted results of the proposed size effect law match well with test data. The research results provide an
important basis for the establishment of the fine microscopic model of masonry, and also provide guidance for the en—
gineering application of mortar.
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Tab.1 Mix proportions of mortar specimens

HE BEER  pe/kgm®) prpp/(kgm™)  pi/(kgom™)

I M5 240 1 450 260
I M10 290 1 450 260
I MI15 340 1 450 260

TF  PRVANEREON 2.5, oAb i D SR B R Ak %, B4
4 60~80 mm, 157K H 85% A4

Bl KEgx

Fig.1 Test environment
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Tab.2 Compressive strength of mortar specimens

RYAVEEN [iTE-.
i /M'P s/IMPa  Cy/% || i1 /M'P s/IMPa  Cy/%
G * G *
[-707 69 015 214 || 1-30 1224 067 547
[-100 666 015 227 || 1-40 925 09 289
[-150 635 034 532 | 1-50 795 048 6.04
1200 607 025 42 ||1-60 7.6 072 596
I1-70.7 109 029 269 || 1-30 2006 126 626
I-100 10375 025 243 || 1-40 1561 215 3.64
I-150 967 022 231 || I1-50 133 058 439
I-200 921 036 389 || I-60 1152 093 2.69
m-707 158 04 256 || I-30 3021 106 3.51
m-100 14 052 3.7 ||MI-40 2357 359 436
M-150 129 073 563 ||Ml-50 199 1.08 542
M-200 12.08 081 671 ||-60 17.17 1.19 2.04
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Fig.2 Size effect of compressive strength
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Fig.4 Linear regression analysis of size effect

in compressive strength
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Tab.3 Linear regression parameter values of B and D,

Y= B=

A C D=C/A R
(f]/f)“ 1/c

[-70.7 70.7 0.146

[-100 100 0.157

33E-4 0.1233 285
[-150 150 0.173

373.64 0.999

1.8E-4 0.0469 4.62 260.56 0.989

1.5E-4 00193 7.2 128.67  0.947
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Tab.4 The parameter value of double logarithm graph

R D B Do B=DID, logB  log(fIBf)
1-70.7  70.7 0.189 -0.724 -0.03
I[-100 100 0.268 -0.572 -0.053
2.85 373.64
[-150 150 0401 -0.397 -0.062
I-200 200 0.535 -0.272 -0.093
M-70.7 70.7 0271  -0.567 -0.049
I-100 100 0.384 -0.417 -0.07
4.62  260.56
I-150 150 0.576 -0.24 -0.101
I-200 200 0.768 -0.115 -0.122
m-70.7 70.7 0.549 -0.26 -0.08
M-100 100 0.777 -0.11 -0.133
7.2 128.67
M-150 150 1.166 0.048 -0.168
M-200 200 1.554 0.191 -0.197
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Fig.5 Comparison of test results and size effect law
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plate specimen on size effect
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Tab.5 Nonlinear fitting parameter values of B and «

H5 x=logD y =logf B @ R?
I-30 1.477 1.088

I -40 1.602 0.966

I-50 1.699 0.9 9 -82 096
I-60 1.778 0.855

I1-70.7 1.849 0.839
Cn-0 0 14 12
11-40 1.602 1.193

-50 1.699 1.124 97 -88 098
1-60 1.778 1.061

1-70.7 1.849 1.037
W30 1477 s
M-40 1.602 1.372

M-50 1.699 1.299 102 -92 099
M-60 1.778 1.235

m-70.7 1.849 1.197
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Fig.7 Fitting results of size effect law of mortar plate specimen
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Tab.6 Compressive strength of masonry under axial compression

S WA RS/ mm /i/MPa J2/MPa J2/MPa fulMPa  f./MPa  f,//MPa Sl fu Sl fo
[19] 6 19.6 4.19 7.76 7.18 447 5.33 0.74 1.19
[19] . ) 9 19.6 4.19 6.67 7.97 447 5.07 0.64 1.13

YA P YRS
[19] 11 19.6 4.19 6.07 7.64 447 4.9 0.64 1.1
[20] 10 16.8 9.26 21.88 8.51 5.27 8.09 0.95 1.53
[21] 3 15.2 5.5 22.49 9.19 421 7.83 0.85 1.86
[21] ; 152 5.7 18.58 7.87 425 7 0.89 1.65
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[22] . 0 13.78 12.6 21.73 15.86 11.71 15.69 0.99 1.34
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