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Effects of Interfacial Treatment on Bonding Properties of MPC Mortar-NC Interface

LIU Yuan' XIN Li' MA Simin> LI Ran’® YE Yanxia®
(1. Northwest Design & Research Institute of Architecture, Xi’an 710018, China;2. School of Architecture and Engineering ,
Chang’ an University , Xi’an 710061, China )

Abstract: The interfacial bonding strength and failure mechanism of magnesium phosphate cement
(MPC) mortar and ordinary concrete (NC) are very important for the structural performance of MPC
mortar to reinforce NC. In this paper, the double-sided shear test was used to study the influence of four
different interface types on the bonding properties of the MPC mortar-NC interface, the failure process of
the specimen was observed, the relationship curve between the bond strength and the slip amount was
obtained, the failure mode and failure mechanism of the specimen were analyzed. The effects of curing
ages(7 days and 28 days) as well as different compressive strengths (60 MPa and 55 MPa) on the inter-
face bonding properties were compared. On the basis of theoretical analysis and combined with the
experimental data, a calculation formula for the shear capacity of the bonded interface was proposed,
suitable for different interface treatment conditions. In addition, a two-line constitutive model was estab-
lished for the non-planting interface, and a three-line constitutive model was developed for the planting
interface. This study provides theoretical support and design basis for the application of MPC in struc-
tural reinforcement engineering.

Keywords: magnesium phosphate cement mortar; double-sided shear test; interface failure mecha-

nism; shear capacity; bond-slip constitutive model
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Table 1 Mix proportions of NC substrate and MPC mortar

i O g penin Q’;i:f% K m”fj
SMMPC1 6 0.23 1:0.5 — 0.03 0.10 0.10
SMMPC2 6 0.23 1:1 — 0.03 0.10 0.10
NC — 0.44 1.225 1:2.485 — — —

1B R SMMPCL  SMMPC2 Jy 2 A [
Be A L MPC /0 3%, Hopr He v BEAR 4l GB/T 17671—
2021 7K Ue Jie b 5k J3E G 58 5 2% (1SO 35 ) )M 1k 47
FE IR BE 0B 5 B I I AK 4iE GB/T 50081—
2019CTR&E + Wy 3 ) AR AR IR0 Oy vk ) i T, R
o 3 R L I A i 38 A A AR S R e 43 S 9B
3P R R S5 g4 il e . o, MPC B AP
MRS B E T SR 7 4,28 d B A B 0 L TR
BE BRI S FF B 28 d B SF 2 0 B
SMMPCL 1Y 7 d.28 d V- ¥4t J& 5 B 43 ) 2 48.9.,
60. 4 MPa, SMMPC2 (] 7 d.28 d ¥ ¥ H J& 5 JE 23 )
y 43.7.56.5 MPa, i B 1 28 d V- ¥ 5t & 5 £
44.2 MPa,
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Fig. 1 The basic structure of the shear specimen
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Table 2 Design schemes for double—sided shear specimens

Fimi Ak B

W4 G R RE FmE FRy I/
M1-C-7 SMMPC1 B 7
M2-C-7 SMMPC2 e 7
M1-S-28 SMMPC1 e 28
M1-C-28 SMMPC1 e 28
M1-K-28 SMMPC1 i3 28
M1-P-28 SMMPCI1 LicNiii] 28
M2-S-28 SMMPC2 e 28
M2-C-28 SMMPC2 HE 28
M2-K-28 SMMPC2 e 28
M2-P-28 SMMPC2 LNl 28
Ty AL mab B

2) 4 Fh ST Ak B Dy 5, 6 S B NC B R
oAb B ;% T A OR BN TR, T B A R
BR B EL N 2 mm, 7 H 80% LU AHLE R
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Fig. 2 Specimen preparation process
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Fig.3 Loading scheme
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Fig. 4 Typical bond failure modes at different interfaces
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Fig.5 Interface F\/F_values and maximum slips
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Fig. 6 Interface shear stiffness
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Table 3 Calculated and test values of interface bond strength

i Wl

g VA VIA  VJA V/A i . PR IE1%
MI-C-7 062 044 — — 106 109 -2.75
M2-C-7 059 044 — — 103 088 17
MI1-$-28  0.69 — — 0.69 0.81 -14.8
MI-C-28 0.69 044 — — 113 1.8 -4.24
MI-K-28 0.69 025 — — 094 104 -9.62
M1-P-28  0.97 — 022 048 1.67 223 -25.11
M2-$-28  0.66 — —  — 066 060 10
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Fig.7 Interface bond-slip constitutive model
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Fig. 8 Bond-slip curves and constitutive models
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