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Incremental differential model for long-term prestress losses of
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Abstract: In order to investigate the long-term prestress losses of reinforced concrete (RC) beams
strengthened with prestressed carbon fiber reinforced polymer (CFRP) sheets, an incremental differential
model is presented in this paper by using the conversion elastic modulus method. In this model, the creep
and shrinkage of concrete, creep of adhesive layer and interfacial slip at the concrete-to-CFRP interface are
all considered. The closed-form solution for long-term prestress loss is obtained by given boundary
conditions and load patterns. The effectiveness of proposed model is validated by being compared with
experimental results of the relative researchers’ test beams in term of long-term prestress losses. The
calculated results show that the proposed model can be used for predicting the long-term prestress losses of
reinforced concrete beams strengthened with prestressed CFRP sheets.
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Fig.1 External and internal forces on the infinitesimal element of prestressed FRP-strengthened beam
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Fig.2 Experimental beam form the reference [2]
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Table 1 Comparisons between the predicted values and experimental ones of prestress losses

N Wt W0 145 2% / MPa
P SRR A T TR T3 5 o0 E
folfo BRES /54 K JSEITES Wk i) /7 1 < JSEITES
BPC-30-1 — /2 WAL J1 CFRP ¢ 36 183.8 49.3 233.1 184.9 23.5 208.4
i .3 d J&E sk .
BPC-40-1 9 500 h 0.40 181.2 54.4 235.6 184.9 27.0 211.9
:F?ﬁ W 71 CFRP
BPC-30-2 A7.3 d J5 ok . W 0.28 178.6 46.6 225.2 184.9 86.2 271.1
2 500 h
Z 2 Wi 1 CFRP
BPC-30-2a 7, B2 ficak . Wi 2 0.30 225.2 28.5 263.7 221.9 30.6 252.5
500 h
x2 #MBHFMERE
Table 2 Mechanical propertiesof the material
-— ST R BTE i W 5 B/ M fRomE/ PR [IRZIEE -y
o J& / MPa MPa MPa GPa GPa
&+ 52.8 35.6
b pld 335 210
CFRP i 3522 258.9

ARG (1.0 mm J&) 40.2 2.77 1.15
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