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EXPERIMENTAL STUDY ON FLEXURAL BEHAVIORS OF
STONE BEAMS STRENGTHENED BY CFRP
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Abstract:

unstrengthened and four beams strengthened by CFRP) was carried out. The failure modes, flexural capacity and

The experimental study on flexural behaviors of eight full-scale stone beams (including four beams

deformability were analyzed. The experimental results show that the unstrengthened stone beams exhibit a typical
brittle failure mode while the strengthened stone beams demonstrate a partially brittle failure mode when they are
damaged. Furthermore, the flexural capacity and deformation capacity of the strengthened stone beams are
improved to some extent. The theoretical analysis of the flexural capacity of the strengthened stone beams was
conducted, and a simplified calculation formula of the ultimate flexural capacity was proposed. After reaching the
ultimate load, the strengthened stone beams still had certain flexural capacity, namely flexural capacity margin,
because of the action of CFRP; this characteristic could avoid the serious consequences of sudden collapse of
stone beams.
Key words: CFRP; stone beams; strengthening; non-fully brittle failure; flexural capacity; flexural capacity
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Table I Material properties of CFRP

FRPERTEY  PURIORIE/ DURSREE B A/

MR s
(x10°MPa) MPa MPa mm (%)

BREF4EAT 300g/m?  2.420 3897 — 0.167 1.71
FCERG AR T Z O R e 5 H AL ) BH A iz bR JCT6 0.026 511 861 — 186
x2 HHEASHRMEREE
Table 2 Parameters and strengthening measures of specimens
o R /mm BB S U B4
% 1y B b = h J=H %5 /mm i 8] i /mm %5 & /mm

Q-YX-L1 2700 360 400 - - - - -
Q-YX-L2 2700 360 400 - - — — -
Q-YX-L3 2700 360 400 - - — — -
Q-YX-LI-NJ 2700 360 400 - - - - -
Q-YX-L2-NJCF 2700 360 400 1 300 — — -
Q-CF-L1 2700 360 400 1 300 — — -
Q-CF-L2 2700 360 400 1 300 12 200 100
Q-CF-L3 2700 360 400 2 300 12 200 100
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Table 3 The experimental results
TFRAT RS W PR AT AR BRI EIRE
WHHS  wE BR Gk FH(CFRP)  fE B AM FiF(CFRP) T8/ HI%/  4iM(CFRP)
kN mm  JENAE/pe FiRi AR e /AN /mm  JERAE/ue $r A pe kN mm H7 A /e
Q-YX-L1 55.0 0.92 162 299 55.0 0.92 162 299 - - -
Q-YX-L2 106.0 2.24 343 851 106.0 224 343 851 - - -
Q-YX-L3 70.0 0.97 164 275 70.0 0.97 164 275 — - -
Q-YX-LI-NJ  65.0 1.24 - - 65.0 1.24 — - - — —
Q-YX-L2-NJCF 110.0 2.29 358 717 110.0 2.29 358 717 65.0 829 6045
Q-CF-L1 119.5  2.66 480 935 119.5  2.66 480 935 48.0 11.42 5881
Q-CF-L2 1740 2.74 493 1257 1740 2.74 493 1257 69.0 11.66 6974
Q-CF-L3 100.0  3.72 355 1792 124.0  7.60 504 3588 24.0 1621 2187
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Table 4 The calculation results of flexural strength

WS S m R AT EUKN B E RIS % 2 A /(KN « m) PRPRE 25 %E/(kN » m) CFRP [%4/pe CFRP $2AEZH/(KN « m) Fif i B HE 5 {6/ MPa
Q-YX-L1 2.7 55.0 4.34 29.09 — — 3.03
Q-YX-L2 2.7 106.0 4.34 52.04 — — 5.42
Q-YX-L3 2.7 70.0 4.34 35.84 — — 3.73
Q-YX-LI-NJ 2.7 65.0 4.34 33.59 — - 3.50
Q-YX-L2-NICF 2.7 110.0 434 53.84 717 3.03 5.29
Q-CF-L1 2.7 119.5 434 58.11 935 3.96 5.64
Q-CF-L2 2.7 174.0 4.34 82.64 1257 5.32 8.05
Q-CF-L3 2.7 100.0 4.34 49.34 1792 14.75 3.60
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