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Flexural Performance Analysis of Existing RC Beams
Strengthened Using High-Strength Grouting Material

LENG Yukun, LIU Junli, YU Wencheng, WANG Ziheng

(College of Civil and Construction Engineering, Guilin University of Technology, Guilin 541004, China)

Abstract; In order to study the flexural performance of reinforced concrete (RC) beams strengthened using
high-strength grouting material under different design parameters, the experimental research and theoretical a-
nalysis of five beams strengthened with high-strength grouting material and two contrast beams were carried
out. The crack distribution, deflection, strain development and failure modes of beams were measured. The
test results show that the high-strength grouting material can effectively improve the flexural capacity and sec-
tion stiffness of the RC beams strengthened. Influence of appropriate planting bar spacing on the bonding per-
formance between new and original concrete is significant, but different planting bars spacing has little effect
on the flexural performance of the concrete beams strengthened. The increase in the strengthening thickness of
the beam bottom can only improve the stress difference between the old and the new longitudinal bars within a
certain range, the flexural bearing capacity of beams strengthened is improved little. The results of flexural ca-
pacity formula of the beam strengthened with high-strength grouting material agree well with the experimental
ones.
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Tab. 1 Test results of steel reinforcement properties

S8 s 4 10 ¢ 14 ¢ 16 ¢ 18
fv/MPa 456. 8 451.2 446.3 439.7 435.7
fu/MPa 588. 2 593.5 597.4 598. 1 600. 2
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Fig. 1 Basic parameters and reforcement of test beams (unit: mm)
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Tab. 2 Basic parameters of test beams

w2 JEL B A T G ] R 36 7 1Y \
5 Rob/mmXmm RoF/mmxXmm B witgm /mm
Al 250300 - 3¢ 14 - - -
A2 250 380 - 2 ¢ 18+24¢b 16 - - -
Bl 250X 300 250X 380 3¢ 14 24 14 80 100
B2 250300 250X 420 3414 2414 120 100
B3 250X 300 250450 34b 14 24 14 160 100
B4 250X 300 250 X 380 3¢ 14 24¢p 14 80 150
B5 250X 300 250 X 380 3¢ 14 24¢h 14 80 200
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Fig. 2 RC beam strain gauge layout
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Fig. 3 Test beam failure modes and crack distribution
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Tab.3 Measured values of cracking load, yield load and ultimate load of test beams

TR 1 g - P./kN R P, /kN AP—PY/% P,/kN AP—P“/%
y u
Al 8.7 — 41.2 - 58.8 —
A2 10. 2 — 88.3 — 126.4 —
Bl 22.1 2.5 82.2 99.5 110.4 87.8
B2 23.8 2.7 85.7 108. 0 118.7 101.9
B3 25.9 3.0 86. 8 110.7 120.2 104. 4
B4 22.5 2.6 80. 8 96. 1 107.2 82.3
B5 21.6 2.5 78.2 89.8 105.5 79.4
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Fig. 5 Curves of load-midspan deflection Fig. 6 Curves of load-midspan bottom reinforcement tensile
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Fig. 7 Calculation diagram of bearing capacity
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Tab.4 Comparison of ultimate bearing capacity theoretical calaulation and test results

i 5 R 4 5 P,/kN P.o/kN P./P.
Al 58.8 59.39 0. 99
A2 126. 4 123.92 1.02
Bl 110. 4 121.32 0.91
B2 118.7 124.95 0.95
B3 120. 2 127.87 0.94
B4 107. 2 116. 52 0.92
B5 105.5 115.93 0.91
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