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Experimental Study on Interfacial Bond Behavior between SWR-PM

Composite and Concrete
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Abstract: Simple shear tests of steel wire rope-polymer mortar(SWR-PM)composite-to-concrete joint were conducted,
and the influence of concrete strength, bonding length and compression depth at loading end on the failure models
and debonding capacity was investigated. Test results show that failure modes include the interfacial debonding,
concrete tension-shear failure, and a mixture of the first two failure models. With the increase of the bonding length,
the debonding capacity increases first and then tends to be stable when the bond length is larger than the effective
bonding length. The ultimate load of specimen tends to increase as the concrete strength increases. A model between
the bonding length and the interfacial peeling capacity is proposed, the computed results matched well with the
experimental ones.
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Fig.1 Dimension, structure and number meaning of specimen
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‘ Order number of same specimens, as 1, 2

Compression depth at loading end, /,,,as 16H

Number and bond length of steel wire rope, as 3S8
Bond length of SWR-PM composite, as 18

Specimen group and strength grade of concrete, as C6

(b) Number meaning
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Table 1 Parameters and test results of specimens

Group Specimen No. f¢/MPa L, /mm h/mm P, /kN %, . /MPa P, /kN 7, /MPa P, /P, Failure model
C6-18-3S8-20H-1 45.7 80 200 21.2 1.33 20.2 1.26 1.10 DBI
C6-18-3S8-20H-2 45.7 80 200 24.5 1.53 20. 2 1.26 1.22 DBI
C6-116-3S16-20H 45.7 160 200 50.0 1.56 54.1 1.69 0.93 DBI
C6-120-3S20-20H 45.7 200 200 69.6 1.74 76.2 1.90 0.91 CPF

C6-124-3S524-20H-1 45.7 240 200 99.3 2.07 101.7 2.12 0.98 DBI
C6-124-3S524-20H-2 45.7 240 200 73.2 1.53 101.7 2.12 0.72 DBI+CPF
C6-140-3S40-20H-1 45.7 400 200 110.2 1.38 101.7 1.27 1.08 DBI+SWB
C6 C6-140-3540-20H-2 45.7 400 200 100. 3 1.25 101.7 1.27 0.99 DBI+SWB
C6-140-3S40-20H-3 45.7 400 200 106.9 1.34 101.7 1.27 1.05 DBI-+CPF

C6-18-3S8-16H 45.7 80 160 23.3 1.46 20.2 1.26 1.16 DBI
C6-116-3S16-18H 45.7 160 180 64.3 2.01 54.1 1.69 1.19 DBI+CPF

C6-116-3S16-16H 45.7 160 160 54.2 1.69 54.1 1.69 1.00 CPF
C6-120-3S20-18H 45.7 200 180 53.1 1.33 76.2 1.90 0.70 DBI+CPF
C6-120-3S20-16H 45.7 200 160 52.4 1.31 76.1 1.90 0.69 DBI+CPF
C6-124-3S24-18H 45.7 240 180 73.2 1.53 101.7 2.12 0.72 DBI+CPF

C2-18-3S8-20H-1 20.5 80 200 15.0 0.94 DBI

C2 C2-18-3S8-20H-2 20.5 80 200 14.1 0.88 DBI

C2-18-3S8-16H 20.5 80 160 16.0 1.00 DBI

C5-18-3S8-20H-1 39.9 80 200 18.1 1.13 DBI

C5 C5-18-3S8-20H-2 39.9 80 200 21.0 1.31 DBI

C5-18-3S8-16H 39.9 80 160 13.5 0.85 DBI

Note: /i— Compressive strength of concrete cylinder; P

u, exp

Calculated debonding load ; 7,

u, cal

SWB—Steel wire ropes tension failure.
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Table 2 Mechanical properties of concrete and polymer mortar
Material Grade f../MPa f./MPa
C20 26.0 1.75
Concrete C50 50. 6 2.35
C60 57.8 2.78
Polymer mortar 55.6 2.49

Note: f,,—Compressive strength ; f,—Splitting strength.

Rk 8 48 BT T7 (2) %E SONFESS K N B4
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—Failure load of specimen in test;7,

. oy —Nominal shear stress in test; P, ,—

— Calculated nominal shear stress; DBI—Debonding failure model; CPF—Concrete tension-shear failure model;

r=P/A (1)
oA PRI 2 kN A Ky &2 &6 45 1 A, mm®.
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Fig.2 Fabrication process of specimen
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Fig. 3 Test set-up and measurement
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Fig.4 Typical failure modes of specimen(size :mm )
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Fig.5 Load-displacement curves of specimens
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Fig. 6 Relation curves between debonding capacity,
nominal shear stress and bonding length of
reinforcement layer of specimen C6 group
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(b) Interfacial shear stress at different bonding lengths
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