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Abstract: The current method of evaluating the flexural strengthening performance of reinforced
concrete beams does not consider the difference in the disaster resistance of different buildings;
thus, the bearing capacity parameters obtained are not objective enough, and as a result, the e-
valuation results are different from the actual test results and the evaluation accuracy is low. Con-
sidering the above, a method based on damage-reduction mode is proposed for evaluating the flex-

ural strengthening performance of reinforced concrete beams. The initial tensile strain at the bot-
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tom of the beam, the ultimate bending capacity of the normal section of the beam, and the load

deflection of the normal section of the reinforced concrete beam are calculated, and the flexural

strengthening of the reinforced concrete beam is simulated based on the damage-reduction mode.

Then the parameters of the bearing capacity of reinforced concrete beams after flexural strengthe-

ning are obtained and inputted to general program ANSYS; then, the flexural strengthening per-

formance of reinforced concrete beams is evaluated using the program. The simulation results

show that the flexural strengthening performance of reinforced concrete beams with damage-re-

duction elements is significantly improved. Moreover, the evaluation results of this method are basically

consistent with the actual evaluation results from experiment, and the evaluation accuracy is high.

Keywords: damage-reduction mode; reinforced concrete beam; bending resistance; reinforce-

ment; performance; evaluation method
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Fig.1 Schematic diagram of seismic reinforcement

based on disaster-reduction mode
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Fig.2 Design of flexural reinforcement based on

disaster-reduction mode
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Fig.3 Three-dimensional finite element model of the

general reinforced concrete structure
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Table 3 Mechanical properties of reinforcement bars
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Table 4 Specific dimensions and quantities of

disaster-reduction components
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Fig.5 Relationship between load and compressive

strain of contrast beam L0
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Fig.6 Relationship between load and compressive strain

of beam L3 under disaster-reduction mode
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Fig.9 Comparison of beam L1 and contrast beam 1.0

under disaster-reduction mode



H41% %5 M W G115 5 . 6 43 9 X 1 0 05 3 98 - 2 75 B A O i 1153
45001 L=
4000} 3 it
3300t Sy IR BT B B A 4% 2 TR L K
_ 3000 S TR 6 BH SR R 0 JRR =0T 2 SR 4 1 AT T S o [
S2500} RSEATATHY . R SCUET— A3 T4 T B0 S
2 ool L R 7 ok A 7 o A R
® TGS I R AN 28 B A T G T A T L A
10T L T 24 5 7 05045 8 L 20 i ANSYS S
1000} —— SRR IRLO PRI T 43 9T 50 A7 TR 35 0 B0 2 o T v il ik
00} i AN . ST S 2 U1 A S8 5 T 0 B 3
0 475 A T AR AR L AR S ik o

50 100 150 200 250 300
PR e AL AR R A /mm

B10 RN TFTEL2 5A4REL LA

Fig.10 Comparison of beam L2 and contrast beam L0

under disaster-reduction mode

45007 \
B S HRRLO
4000} MAITTIEVHELIZE

WSR3
3500

3000

2500

HEYTI/KN

2000}

S

)

1500

1000 |

500

0 50 100 150 200 250 300
B I Ve T A F AR Ak /mm

B1l 2R#BEXTRLISsTBELOTILE

Fig.11 Comparison of beam 1.3 and contrast beam 1.0

under disaster-reduction mode
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