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Abstract

Considering the similarity and rationality of component simulation, it is difficult for conventional
bridge structure calculation to obtain the actual bearing capacity. Through the load test, the
working state of the main bridge of a bridge under the test load is understood, and compared with
the theoretical value calculated by the finite element analysis to determine whether the strength
and stiffness of the bridge meet the requirements of the specification. Taking a three-span conti-
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nuous rigid frame bridge as an example, the reasonable loading efficiency of each working condi-
tion is determined. The actual test results and the calibration coefficients of each working condi-
tion are analyzed in detail, and the load test is comprehensively evaluated in evaluating the bear-
ing capacity of the bridge. The strength and stiffness under static load meet the requirements of
relevant specifications; The first five natural modal frequencies of the main bridge structure vi-
bration are higher than the corresponding theoretical calculation frequencies; The theoretical
value of impact coefficient under design is greater than the measured value of impact coefficient
under dynamic load. The results show that the bearing capacity and working performance of the
main bridge meet the design requirements under the load test.
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Figure 1. Elevation (unit: cm)
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Figure 2. Block 0# cross section (unit: cm)
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Figure 3. Main bridge space calculation model
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Figure 4. Bridge moment envelope diagram (kN-m)
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Figure 5. Schematic diagram of test section location (unit: cm)
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Table 1. Static load test conditions and loading efficiency of main bridge

F 1 ERSHERE TR R MEE

Tngg T PRI FE(KN/m) 356 25 5 (KN/m) ME R In R 2

T Mmax1 22181.93 22266.31 1.00 6

T 2 Mmin2 -81991.17 -78897.13 0.96 9
1E#

T3 Mmax3 18528.88 16215.66 0.88 9

T 4 Mmax4 22181.93 22266.31 1.00 6

TH5 Mmax1 25065.58 25160.93 1.00 6

T 6 Mmin2 -91014.84 -89014.19 0.98 6
TRz

TH7 Mmax3 21678.78 18972.32 0.88 9

T 8 Mmax4 25065.58 25160.93 1.00 9
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Figure 6. Elevation diagram of deflection measuring point of main bridge (unit: cm)
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Figure 7. Schematic diagram of measuring points for strain and deflection of cross-section from 1-1 to 4-4 (unit: cm)
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Figure 8. Displacement test results for each operating condition
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Table 2. Deflection calibration coefficients and relative residual deflections for each condition
=2 ELAREREARBMENERARE
, b= PRER , b= PRER
{ ) . N 0 { = ) . N 9
T oy e AR TR R 1% T oy e AT TR R I%

3 0.71 8.30 11 0.82 8.70
4 0.75 6.50 12 0.89 7.40
5 0.85 9.10 13 0.75 7.40

TH1 TH2
6 0.87 7.50 14 0.83 4.30
7 0.70 8.00 15 0.72 7.30
8 0.73 7.70 16 0.75 8.60
11 0.75 5.40 19 0.67 8.30

T3 T4
12 0.76 3.20 20 0.73 7.70
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13 0.77 4.30 21 0.77 8.30
) 14 0.79 7.10 22 0.82 9.40
LS 15 0.79 8.50 23 0.83 9.90
16 0.81 6.10 24 0.88 6.80
3 0.72 7.00 11 0.84 6.60
4 0.75 7.70 12 0.88 5.20
5 0.84 4.90 13 0.76 7.00

T4 5 TH 6
6 0.89 7.10 14 0.83 5.60
7 0.78 7.40 15 0.74 3.80
8 0.82 9.70 16 0.74 1.80
11 0.76 8.60 19 0.63 4.80
12 0.77 5.90 20 0.74 7.40
13 0.78 6.90 21 0.77 7.00

TH7 T8
14 0.80 6.70 22 0.81 4.80
15 0.81 9.80 23 0.85 7.40
16 0.81 4.80 24 0.89 5.30
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Figure 9. Strain test results under various working conditions
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Table 3. Strain calibration coefficients and relative residual strains for each condition

3. RLANTREABFEXZREE

, = NEAR AR , A NEAR AR
T/ = N . IR A5 1% T = N . RN A5 1%
L e w0 2 AEXTFR AR AR % i e I 2 AEXT R AR AR %

1 0.81 5.56 1 0.74 6.67
2 0.83 5.41 2 0.79 11.76
3 0.79 5.71 3 0.68 7.14

TH 1 T0 2
4 0.72 417 4 0.74 4.76
5 0.69 4.35 5 0.78 455
6 0.72 417 6 0.78 455
1 0.80 2.63 1 0.79 2.94
2 0.76 5.41 2 0.76 5.88
3 0.76 2.78 3 0.79 2.94

T3 T4
4 0.81 7.41 4 0.75 4.00
5 0.77 7.69 5 0.63 9.09
6 0.77 4.00 6 0.72 417
1 0.79 2.94 1 0.79 6.25
2 0.76 3.03 2 0.84 5.88
3 0.86 5.26 3 0.95 5.26

TH5 T 6
4 0.88 3.45 4 0.89 4.00
5 0.75 4.00 5 0.81 4.35
6 0.66 4.55 6 0.74 4,76
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1 0.74 5.56 1 0.74 5.56
2 0.76 2.78 2 0.76 2.78
3 0.83 5.00 3 0.83 5.00
TH7 T8
4 0.90 3.45 4 0.90 3.45
5 0.81 7.41 5 0.81 7.41
6 0.74 4.17 6 0.74 4.17
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Table 4. Table of measured modal parameters
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(1874 i) S E A 452 (Hz) T E A A (Hz) SIS BHLJE (%)
1 —BrRe, RO 0.561 0.477 1.32
2 ZHriE, IEXRRREE 0.842 0.602 1.15
3 —E A, SRR 1.239 0.895 2.69
4 =i, IEXTRRE (I ) 1.452 1.035 1.64
5 VU R, IEATARES (S ) 1.807 1.310 1.44
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1E 0.024~0.047 Z i), ~FI{E )3 0.036; MMl Ab T4 BT I, pie AR, 4] 0.146.

Table 5. Measured value of impact coefficient
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40 km/h M4 % 0.024
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