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Abstract. For researching the prestress loss of concrete columns strengthened with prestressed CFRP sheets,
an experiment of the prestress loss of the concrete columns for a period of 30 d under constant temperature
and humidity conditions is conducted. The influencing factors of the test include diameter of cylinder, degree
of prestressing and treatment of surface. The frictional loss and the long-term stress relaxation loss of the
prestressed CFRP sheets are obtained, the influence of various factors on the prestress loss of the CFRP sheets
is analyzed, the development law of prestress loss is obtained, and the measures to reduce the loss of
prestressed CFRP sheets are put forward. The result shows that (1) the greater the prestress is, the smaller

the diameter is, the rougher the cylindrical surface is, the greater the friction loss becomes; (2) the stress
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relaxation of CFRP in the initial stage of loading is fast, the relaxation rate of 12 h can reach more than 51%

of the 30 d relaxation rate, then it gradually stabilizes; (3) the prestress relaxation of coated CFRP sheets is

lower than the sheets without coating; (4) the greater the prestress and diameter are, the lower the relaxation

rate becomes; (5) the relaxation and the effective stress of the prestressed CFRP sheets increase with the

increase of the diameter of the cylinder and the degree of prestressing; (6) the friction loss accounts for more

than 76.4% of the total prestress loss, the stress relaxation loss of CFRP sheets is relatively small,

accounting for 9. 9% to 23. 6% of the total loss; (7) the coating on the surface of reinforced cylinder and the

surface of CFRP sheets can effectively reduce the prestress loss, and increasing the degree of prestressing can

improve the effective prestress of CFRP sheets. The test result has a certain guiding significance for the design

and construction of prestressed CFRP reinforced columns.

Key words: bridge engineering; loss of prestress; experimental study; pretensioned CFRP sheet; concrete

circular column; reinforcement and repair
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Tab.1 Mechanical properties of materials
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Fig.1 Schematic diagram of anchorage device
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Fig. 2 Schematic diagram of arrangement of

strain gauges on fiber sheet (unit: mm)
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Tab.2 Parameters of specimens in prestress loss test
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Tab.3 Result of friction loss test
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71/MPa N 1/ MPa /MPa He/ %
YZT1240 -1 388. 1 276.2 111.9 28.8
YZW1240 -2 428.6 264 164. 6 37.8
YZT2240 -1 741.3 490. 8 250.5 33.8
YZT2240 -2 741.3 490. 8 250.5 33.8
YZW2240 -2 760. 8 454.8 306.0 40.2
YZT1305 -1 411.1 304. 1 107.0 26.0
YZT2305 -1 734. 1 493.2 240.9 32.8
YZT2305 -2 734. 1 493.2 240.9 32.8
YZW2305 -2 758. 4 476.9 281.5 37.1
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Fig.3 Curves of strain distribution
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Fig. 4 Stress loss of CFRP sheets vs. time
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Tab 4 Long-term stress relaxation loss

, 12 h WA 12 h (5848 100 h RIJS#Y 100 h DUS & 400 h LUS#Y 400 h DS & .
sypms DR el MR BB GRBEUR BT SRRk R g,
R R 2 R R ey
YZT1240 -1 384.8 20. 8 60. 4 29.76 86. 1 34.5 100 34.5 9.0
YZW1240 -2 425.1 30.4 78.8 31.32 81 38. 1 98.7 38.6 9.1
YZT2240 -1 735.2 27.1 67.7 33.41 82.5 40. 1 99 40.5 5.5
YZ12240 -2 735.2 27.6 57.2 37.73 78.2 47.2 98 48.2 6.6
YZW2240 -2 754.5 33.1 63.9 43. 44 83.6 51.8 99.5 52.1 6.9
YZT1305 -1 407.17 17.2 78 19. 30 87 21.8 98.5 22.1 5.4
YZT2305 -1 728.0 18 68.2 21.38 81 25.6 97.3 26.3 3.6
YZT2305 -2 728.0 15.3 51.1 23.71 78.9 28.5 95 30 4.1
YZW2305 -2  752.1 16.5 52 22.97 72 30.0 94 31.9 4.2
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Tab.5 Prestress loss

S CFRP % BEAEAR Pt f5E -4 THURE 3 A WIRTRNL) WL BBUR Riie BEEESIR R
[P S {E/MPa {EL/MPa JAl/MPa {EL/MPa TR S LG % i 2k LA %o
YZT1240 -1 B 110.9 34.3 145.2 384.8 37.7 76. 4
YZW1240 -2 A tgehb 3 163. 3 38.3 201.6 425.1 47. 4 81.0
YZT2240 - 1 B 248.5 40.2 288.7 735.2 39.3 86. 1
YZT2240 -2 A tgehb 3 248.5 47.8 296. 3 735.2 40.3 83.9
YZW2240 -2 Afihb 3 303.5 51.6 355. 1 754.5 47.1 85.5
YZT1305 - 1 3 106. 1 21.9 128.0 407.7 31.4 82.9
YZT2305 - 1 B 239 26.2 265. 1 728.0 36. 4 90. 1
YZT2305 -2 AL 3 239 29.8 268.7 728.0 36.9 88.9
YZW2305 -2 Atgehb 3 279.2 31.7 310.8 752. 1 41.3 89. 8

[BIAE B AR R/ IR . B2 5 WA, 78 CFRP fi
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248.5 MPa, YZW2305 -2 [{J 4312 {8 > 310. 8 MPa,
HrpEE R 2k 279. 2 MPa; ffi] YZW2240 -2 )t f57

J{ K 355. 1 MPa, HorpEsfEedise Jy 303.5 MPa, 7
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