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Core drilling and pull-off tests of interfacial bond behaviors between
fiber cement mortar and concrete

BU Liangtao, ZHOU Yunpeng
(College of Civil Engineering , Hunan University, Changsha 410082, China)

Abstract: To investigate the interfacial bond behaviors between fiber cement mortar and concrete with core drilling
and pull-off tests, medium-sized columnar concrete samples enclosed with different strengths of polyvinyl alcohol
fiber cement mortar, polypropylene fiber cement mortar, and steel fiber cement mortar were prepared. Core drilling
and pull-off tests were conducted on the samples to obtain the pulling force with failure occurring at the interface,
and the results of different kinds of samples from pull-off tests were compared with the axial tensile strength of
concrete and compressive strength of fiber cement mortar. The results show that the interfacial bond strength
between synthetic fiber cement mortar and concrete is higher than that between steel fiber cement mortar and
concrete, and that the interfacial bond strength is positively correlated with the axial tensile strength of concrete and
compressive strength of fiber cement mortar. There is also a linear correlation between the interfacial bond strength

and compressive strength of fiber cement mortar.
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Fig. 1 Principle of core drilling and pull-off test
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Table 1 Results of core drilling and pull-off tests

FRIERS SIS

MR BapiE R S F LB WK Pai 28 P/kN FHEERLT f,/ MPa BRI £/ MPa NS
R IR A 3.38 1.1943 25.05 0.0477

C15-M20 A RNt 4t 3.06 1.0828 27.35 0.0396
LTt 3.15 1.1146 25.14 0.0443

RN 4k 3.31 1.1713 33.42 0.0350

€20-M30 B RN 4 3.35 1.1854 32.98 0.0359
WL 4 3.20 1.1323 30. 59 0.0370

RO Y 3.48 1.2314 43. 64 0.0282

C20-M40 C RN Y 3.42 1.2120 44. 36 0.0273
LT 3.25 1.1500 42.10 0.0273

RO 4 3.53 1.2517 52.15 0. 0240

C30-M50 D RNt 4t 3.44 1.2173 50. 58 0.024 1
LT Y 3.43 1.2145 52.34 0.0232

BRI Y 3.68 1.3034 60. 74 0.0215

C30-M60 E RN 4 3.65 1.2916 62.79 0.0206
LT 4 3.65 1.2902 59. 06 0.0218

R IR Y 3.75 1.3277 70. 35 0.0189

C40-M70 F RN Y 3.74 1.3225 68. 65 0.0193
LT 4 3.67 1.2984 67. 64 0.0192

RO 4 3.78 1.3376 77. 54 0.0173

C40-M80 G R4 3.83 1.3537 78.75 0.0172
RS RAtS 3.81 1.3471 81. 47 0.0165

R OIwmEL 4 4.06 1.4376 88.72 0.0162

C50-M90 H RINIELT 4 3.92 1.3871 82.92 0.0167
W4 3.85 1.3619 89. 33 0.0152

R ORI A 4.09 1.4484 88.95 0.0163

C50-M100 I RNt 4t 3.94 1.3924 83.71 0.0166
LT 4 3.89 1.3756 83.85 0.0164
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6. 19% (G HEHRRIL) .
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=
£70.80 X I BILE IR AL/ MPa
W& TS —— - TR
1= 0.60 A AT 4 WL 4
0.40} A 1.1385 1.1146 1.0214
0.20} B 1.1783 1.1323 1.0406
ol | LML L C 1.2212 1. 1500 1.0619
S/s\@ Q,s\”’QQ/Q\D‘QQ/@Q Q/Q\“‘QQ»\'\Q Q/s\""b Q/@Q & D 1.2345 1.2145 1.0165
OV AV RV N N N E 1.2975 1.2902 1.0056
TREE TSGR I ER F 1.3251 1.2984 1.0206
B3 HEREEATARMERRATDFEREITLE G 1.3457 1.3471 0.9989
Fig. 3 Comparison of interfacial bond strengths for H 1.4123 1.3619 1.0371
I 1.4204 1.3756 1.0325

different types of mortar interfaces with same strength level
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Fig. 4 Relationship between interfacial bond strength and concrete strength
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F 2.39 0.5555 0.5533 0.5433
G 2.39 0.5597 0.5664 0.5636
H 2.64 0.5445 0.5254 0.5159
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Fig. 5 Relationship between interfacial bond strength and strength level of fiber cement mortar
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Table 4 Ratio of interfacial bond strength to

compressive strength of cement mortar
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Fig. 6 Linear fitting of relationship between interfacial bond strength and compressive strength of cement mortar
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