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Abstract

Prestressed reinforcement technology is widely used because of its active restraint and high
strength performance of materials. Existing reinforcement technologies mainly include pre-
stressed steel strand reinforcement and prestressed carbon fiber composite material reinforce-
ment, etc. However, steel strand is easy to rust and has poor fatigue performance under high
stress, which will lead to sudden fracture and difficult to repair. CFRP cloth is prone to uneven
tensile force. Moreover, resin impregnation is difficult during production. Therefore, CFRP plate is
more suitable for prestressed reinforcement technology by virtue of its strong uniformity, specific
strength far exceeding steel, excellent corrosion resistance and excellent fatigue resistance. In or-
der to study the frictional prestress loss of prestressed CFRP plates during the toroidal reinforce-
ment, the author’s team designed a new type of toroidal tensioning device, and carried out an ex-
perimental study on the prestress loss of 6 groups of CFRP plates. The influence factors of the test
mainly include single/double end tensioning and different friction media. The friction loss of pre-
stressed CFRP plate under different working conditions is obtained, the friction coefficient of dif-
ferent friction media is calculated, the loss law of prestressed is obtained, and the measures to
reduce the loss of prestressed are put forward. The test results show that the frictional prestress-
ing loss of CFRP plates is the largest under the condition of frictional medium, and the double-end
tension can effectively reduce the frictional prestressing loss of CFRP plates. The friction prestress
loss of CFRP plate can be effectively reduced by applying the lubricating material represented by
butter on the surface. The test results are of great significance for the circumferential reinforce-
ment of prestressed CFRP plates.
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Figure 1. Circumferential tensioning platform seat
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Figure 2. Circumferential tensioning device
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Figure 3. Working principle of prestress generation
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Figure 4. Single end tensioning
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Figure 5. Tension at both ends
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Figure 6. Single/double end measuring point layout of CFRP plate
[&] 6. CFRP #f 8/ ikl s 75 & &
1.0 30 50 70 9.0 10 13.0 15.0 17.0 19.0 21.0 23.0
204060 80 10.0 120 140 16.0 180 |20.022.0 240
0000 | | | | | | | 0000
| HEHE H H H H |
0000 [ [ [ I | | | © 000
2141|641 8.1 10.1 121 14.1 16.1 181 2011221 241
11 3.1 51 71 91 11 131 151 171 191 21.1 231
* A
oo @J \@ oo
vooo T sErEsr § 5 % § §§ § T § T B TEEE E cooo

‘ BHAE | L ‘ B4 ‘

605 1560

Figure 7. Detailed drawing of strain gauge setting
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Table 1. Comparison scheme of circumferential tension test
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11-W-2 60 KN I-B-2 60 KN

I-P-1 60 KN 11-B-1 60 KN
I-P-2 60 KN 11-B-2 60 KN
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Figure 8. CFRP plate stress curve
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Figure 9. CFRP plate stress curve
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Figure 10. CFRP plate stress curve
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Table 2. Frictional prestress loss rate of each specimen
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I-P-2 59.86% 1-B-2 8.85%
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Figure 12. Stress curve comparison
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Figure 13. Prestress loss rate diagram
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Figure 14. Prestress loss diagram
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Figure 15. Comparison of circumferential stress curves under 62 kN
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Table 5. Tensile stress loss at both ends under tension of 62 kN
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MEE 5 AT, FEMIFEIMHRL TR, TEBEHEA B ARR AT e A [ TS F7 45 2% 56 i1k 56.71%, IX 44k
KIS T BREFHEAR IR 5K O RIAE (R 7, Som i s IO BE SR EA LA DU J8URR 11 Bk 2T 4E AR
IR TR TN S35k A 37.42%, TSR, BOICEEBEA FA L, TN A0k Kb 19.29%; ¥
R i FR B T A MR A 1) B s T 730 2 % 13.27%,  THUNE Jj AR R A9 BB Bk, TR A AR L
TRE T4 R Z s> 43.44%, BUMAN DY HAEAAHLE,  TRR 45 2 % k2> 24.15%.

5. B4

gi b, WU A g g

(1) N =HAFR TR, 19 CFRP BRAEZ 2 M fimikdifs, SEHLKAR, ik
WA Al B 5 o A2 A S A7 AE RS N, TBURILR s FLR K TN F7 45 5kt AE A P X ARG P o AR X AR &
Je BT TN 3458 R 3 K BB X R AR R AR [ Q) SR I AN 505 DRI 7 B 2T A 4 7 o 2 o ][54 A+ 2
FPE 7= A BTN, 45 R AN T B AL

(iR TS DA IINPAE S SET S vE G eIV P NAN E PSR V) . OIS (NP I8N v - 7 N WAL 5
N

(3) RPN SR TT T, LA it AR KT A R BE s A RO NN F1 ik, 78 62 kN £ 77T,
TRNL IR ARIEHIAE 13.27%, WK HIAR G 1 XA 7 A R ) 20 SR AN T ke R o ORS00 [ T
X — kb L 2R TR S K T

T EUCHIRE, AT T T TN B 2T 20 A o 2 T [ 0 v g 1 B R S RO TR T 5, K%
THEEATI . BREFAERSOR b it B i P52 AR A 55 DR 3O ML 7 R 5 g 7 ST 7

E&WH
PR R 22 70 A G v il T H (0 E i gR 5. YKICX2220648)
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