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Abstract: Expert experience is required to determine reinforcement distribution when the tradi-
tional finite element analysis method is used to analyze the composite stress characteristics of re-
inforced concrete box girders in earthquake environments. However, such an approach is highly
subjective and will cause the deviation of the analytical results of the obtained composite force
characteristics. Therefore, an experimental model of the composite force of reinforced concrete
box girders under earthquake conditions is constructed. In this work, the size of the experimental
model is set in accordance with previously established experimental parameters and the national
restrictions on the parameters of concrete bridges. The experimental model material is selected.
The continuous support of the span beam is built with round steel and angular steel, and the ex-
perimental loading scheme is designed. Then, a scientific reinforcement scheme for the experi-

mental model of the composite force of reinforced continuous box girders in an earthquake en-
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vironment is obtained. Experimental results show that the experimental model can comprehen-

sively and accurately analyze the composite force characteristics of reinforced concrete box girders

in an earthquake environment.

Keywords: earthquake environment; reinforced concrete; experimental model; box girder; com-

posite stress characteristics; reinforcement
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Fig.2 Reinforced concrete double-span continuous box

girder model with different width span ratio
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Table 1 Basic mechanical indexes of concrete
g e FE AT R ST IR PR/
7 WA f./MPa PRI fo/MPa (X10* MPa)
C31 18.86 28.7 2.86

x2 WHEXRNEER

Table 2 Basic mechanical indexes of steel bars

) Ja IR BE Sy e FRGREE £ PR/
/MPa /MPa (X10° MPa)
H124 235.03 304.21 2.86
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Fig.3 Support design of experimental model
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Fig.4 Schematic diagram of loading device
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Table 3 Calculation results of reinforcement in the
same construction condition

it E 25 %6 ) 025 5 )

i ik As Asv/S As Asv/S

/kN /mm?  /(mm? e mm ") /mm? /(mm? e mm ')
A 1460 0.72 1242 0.75

200 B 1440 0.81 1 266 0.83
C 1 815 0.91 1784 0.93
D 1 800 0.81 1752 0.83
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Table 4 Reinforcement scheme for the composite stress experimental model of continuous box girder

KE/m 7k RBROEESTHE As.e/As.c Ttk (W25 RE Hi A OWUZ) (Avs.ae/S)/(Asv.ca/S)
A 13®8+13D8 1307/1461 2108+1908 P8@160/110 0.66/0.63
5 B 13010+13®10 1429/1582 21010+1998 P8@160/110 0.75/0.72
C 13®10+13910 2078/1815 21010+19®8 D8@160/110 1.12/0.93
D 13010+13®10 1963/1754 21010+ 19®8 D8@110/90 1.35/1.02
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Fig.5

Comparison between load-vertical displacement curves of mid-span section of

box girder members by changing the parameters
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Fig.6 Comparison between load-transverse displacement curves of mid-span section of

box girder members by changing the parameters
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Fig.7 Comparison between torque-torsion curves of mid-span section of box girder members by changing the parameters
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