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Experimental Study on Shearing Strength of Interfacial Bonding of Con-

crete and Stone Masonry
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Abstract: To investigate the shear performance of the interface between concrete and stone, the inter-
facial shear tests were carried out on the Z-type and hoop-type concrete-stone bonded specimens. The
effects of bonding meth-ods, material strength and forms of embedded steel bars on interfacial shear
properties were considered. The experimental results show that the bonding interface between con-
crete and stone is the weak part of the sam-ples, and shear failure occurs along the interface. Within a
certain range, the increase of concrete strength will enhance the shear strength of the interface, delay
the cracking of the specimens and reduce the shear displace-ment of the interface. Interfacial reinforced
steel bars can significantly improve the shear resistance of the in-terface. The shear strength of the in-
terface rises greatly with the increment of the reinforcement ratio of steel bars. The shear strength of

the hoop type specimen is larger than that of the Z-type specimen, with about 20% for the unrein-
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forced specimen and about 40% to 55% for the reinforced specimen. Based on the test results and the-

oretical analysis, a formula for calculating the shear capacity of the interface considering the reinforce-

ment of the hoop was proposed.

Keywords: concrete; stone; interface; shear strength
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Table 1 Mechanical properties of concrete

SRIESF BURMRIEFE/Pa FPERLR/(Nenn )
€35 43.2 25 800
C40 51.0 26 000
C45 58.4 28 800
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Fig.2 Manufacturing and molding of specimens
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Fig.4 Arrangement of loading points and measuring points
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Table 2 The experiment design on concrete-stone interfacial shear property

Vo P TR Yt - T 3 A ) GEN AR ! £ R TR BE £ 5 )3 A5 90 GER AR
ZA-1 €35 AN A TA-1 €35 N i
ZA#H ZA-2 C40 AN A5 TA#H TA-2 C40 AN A5
ZA-3 C45 ASHE A5 TA-3 C45 ASHE A5
7ZB-1 €35 1B10 TB-1 €35 1B10
7ZB 4l 7B-2 C40 1B10 TB4H TB-2 C40 1B10
7B-3 C45 1B10 TB-3 C45 1B10
7C-1 C40 1B10 TC-1 C40 1B10
ZC#H 7C-2 €40 2B10 TA#H TC-2 C40 2B10
7C-3 C40 4B10 TC-3 C40 4B10
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Table 3 The results of concrete—stone interfacial shear tests

iy 2 Trm e MRATE STUIsRIE/ ST RS/ sy TR MR STUIsREE/ SYUIGiEE/
P./kN P,/ kN MPa mm P./kN P,/ kN MPa mm
ZA-1 39.82 40.75 0.98 0.074 TA-1 198.76 202.35 1.21 0.082
7A-2 42.78 44.75 1.13 0.068 TA-2 224.50 231.38 1.39 0.098
7A-3 49.84 51.26 1.25 0.090 TA-3 245.32 254 .47 1.53 0.103
7B-1 40.72 54.81 1.35 0.455 TB-1 292.30 325.90 1.92 0.483
7ZB-2 46.30 60.36 1.54 0.497 TB-2 311.27 362.88 2.20 0.511
7B-3 53.65 70.81 1.71 0.517 TB-3 326.59 419.81 2.51 0.549
7C-1 46.30 60.36 1.54 0.497 TC-1 311.27 362.88 2.20 0.511
7C-2 56.32 116.03 2.83 0.904 TC-2 360.32 639.50 3.88 1.112
7C-3 68.83 169.27 4.11 1.231 TC-3 580.80 1020.47 6.23 1.329

7 BRURAB A A T e B b S AR A B
0 R, e Sr B A B T AR DR SR TR BE R A A
SEAINE L WK S B, Wi R5 ,  BE S T B B
CACIEAGE Ry €13 S LR 7N TIRb & SR AR K1 W]
B Gk SR % ) W 1) B0 i o 7 AR AR 1 in 2 3
T 28 A B3 P o o 7 5 Ak B AN 6 )
8% BEE IR HEAT 8 ) RESE TR W RO [
I F T B T T 4 B — S R B R R AR IR RS
PR A B, i T A A A A TR BE A b
AEETE .

A i TR R AR A A0, 25 A8 T R A B BR
G A, R BE L TR | Ah 3 T 22 A0 B S e AR ) 2

K5 ZALAR5E
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Fig.6 Fracture diagram of hoop-type specimen
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Fig.7 Load- strain curves of the interface
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Fig.8 Load-strain curves of the reinforcement
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