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Experimental study on shear resistance properties of epoxy resin interface of

ordinary concrete members-lightweight ceramsite concrete after freeze-thaw
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Abstract: Using lightweight ceramsite concrete to strengthen ordinary concrete members can improve the
performance of existing structures, reduce the dead weight of added solids, and improve the bearing characteristics
of strengthened structures. In order to study the degradation law of shear performance of epoxy resin bonding
interface of new and old concrete after freeze-thaw damage, the freeze-thaw tests of 7 groups of new and old
concrete specimens and 2 groups of cast-in-place specimens were carried out. The interfacial shear strength of each
group of strengthened specimens after 0, 5, 10, 15, 20, 25 and 30 freeze-thaw cycles was tested, and the
appearance damage, shear failure morphology and degradation law of shear strength of specimens were analyzed.
The results show that when the freeze-thaw times are less than 15, the shear failure occurs between ordinary
concrete and epoxy resin interface agent, and when the freeze-thaw times are more than 25, the shear failure occurs
between all lightweight ceramsite concrete and epoxy resin interface agent, and it is in a transitional state when the
freeze-thaw times are 15-25. After freezing and thawing, the shear strength of the interface of the specimen shows
significant degradation. After 5, 10, 15, 20, 25, and 30 freezing and thawing cycles, the shear strength of the
interface decreases by 7.83%, 20.91%, 25.54%, 31.11%, 36.54%, and 45. 27% , respectively, compared with

that before freezing and thawing. The shear strength degradation formula of epoxy resin interface is established,
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which can accurately predict the shear strength of epoxy resin interface after freezing and thawing. The research

conclusions can provide reference for the research and design of engineering structure reinforcement and similar new

and old concrete connection interface.

Key words: lightweight ceramsite concrete; concrete structure reinforcement; freezing and thawing; epoxy resin in-

terface; shear resistance; experiment; calculation formula
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Tab. 1 Cement performance indexes

ey ZgEnt PUESRE/MPa HidfoRE /MPa
8] /min [#)/min 3 d 28 d 3d 28 d

B e

B 110 350 22.5 47.3 4.8 7.6
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Tab. 2 Performance index of epoxy resin emulsion
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Tab.3 Mix proportion of ordinary concrete (Unit: kg/m’)
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Tab. 4 Performance indexes of shale ceramsite

hitz HEBUS B FUWEE  FESRE 1 hgK
/mm /(kg-m*) /(kg:m*®) /MPa /%

5~20 814 1517 6.8 2.43

(2) iRk, H%8/MF 5mm. W
#5;

x5 MEEYMEMREIER

Tab. 5 Physical performance indexes of ceramic sand
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Tab. 6 Mix proportion of full lightweight

ceramsite concrete (Unit: kg/m®)
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Fig. 1 Overall schematic diagram of epoxy resin interface

specimen (Unit: mm)
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Fig. 2 Photos of test pieces after ceramsite concrete pouring
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Tab.7 Test groups and interface shear strength after freezing and thawing

B GRAL PES i PRI M
/R A1 At 2 WA 3 4 WA 5 FIME
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W-30-E 30 1. 755 1.745 1.783 1. 863 1. 660 1.761
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Fig. 3 Appearance damage of specimen after

freezing and thawing
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Tab. 8 Surface defects of epoxy resin interface specimen

after freezing and thawing
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Fig. 4 Loading diagram of specimen (Unit: mm)
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Fig. 5 Shear failure pattern of epoxy resin interface specimen
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Fig. 6 Shear strength of epoxy resin interface after

freezing and thawing
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Fig. 7 Fitting curve of epoxy resin interface shear strength
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Tab. 9 Verification of calculation formula for interface shear

strength of epoxy resin interface specimen

oy DK WWEE  SOEE S/
T Mok SWE/MPa HHELE/MPa R
W-0-E 0 3.218 3.218 1. 000. 0
W-5-E 5 2. 966 2. 969 0.998.9
W-10-E 10 2.545 2.719 0.936.0
W-15-E 15 2.396 2. 470 0.970.0
W-20-E 20 2.217 2.220 0.998. 6
W-25-E 25 2.042 1.971 1.036.0
W-30-E 30 1.761 1.721 1.023.2
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