Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2024.25.2.636
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 25, No. 2 pp. 636-642, 2024

47 24x2 9 3744 o] BE FAYRe] AP AH

1 2*
Lig4!, Z4x

MSAYEE E22stn, 2MSAIANEE TAMH0|E g3 st}

Calculation of deflection of steel girder bridge using three
interpolation methods of rotation angle measurement data
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Abstract This paper aims to propose an accurate method for deflection calculation by applying various
interpolation techniques to a general girder bridge. Field experiments were conducted to obtain
deflection and slope angles of the girder. The selected bridge type is a four-span continuous bridge, with
the vehicle positioned on the left and right end portion to impose the maximum load on the girders.
For deflection measurement, one LVDT and nine slope gauges were utilized. The theoretical approach
for deflection calculation involved determining the girder curvature using slope angles and calculating
deflection through integration. The interpolation methods used for deflection calculation are the
3rd-order spline(Cubic Spline), Lagrange Polynomial, and Secant Method. In the experimental results
under the left end portion conditions, CS, LP, and SM exhibited precision rates of 97.15, 99.31, and
75.05 %, respectively, compared to the LVDT measurement(4.77 mm). Under the right end portion
conditions, precision rates of 92.85, 93.78, and 74.99 % were observed, respectively, relative to an LVDT
measurement of 7.69 mn. This confirms the feasibility of deflection calculation for steel girder bridges
using only slope gauges. The study analyzed nine slope gauge values for a four-span continuous bridge,
suggesting the need for additional research when dealing with different bridge types or adjusting the
number of slope gauges. Additionally, in the case of an elastic bearing bridge, correction for bearing
shrinkage (-2 mn in the case of this test subject) is required.
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Fig. 3. Principle of deflection measurement by secant
inclination method.
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Table 1. Inclinations result (Units : x0.001degree)

time
(sec)
0
0.01
0.02
0.03
0.04
0.05
0.06
0.07
0.08
0.09

tiltl | tilt2 | tilt3 | tilt4 tilt6 | tilt7 | tilt8 | tilt9

-0.21
-0.87
-0.63
-0.79
-0.87
-0.73
-0.09
-0.40
-0.57
-0.64

-0.12
-0.25
-0.19
-0.42
0.73

-0.19
-0.54
0.18

-0.60
-0.46

0.69

1.11
-0.27
0.28

0.83

0.67

0.05

0.83

0.40

1.09

0.71
-0.02
0.67
0.84
0.62
-0.08
0.45
0.35
0.78
0.82

0.05
-1.25
-0.60
-1.12
-1.13
-1.25
-0.67

0.11
-1.17
-0.27

0.05
-1.01
-0.40
-0.72
-0.26
-0.79
-0.11

0.10
-0.18
-0.07

-0.15
-0.75
-0.37
0.79

-0.52
-0.14
0.83

-0.42
0.30

-0.38

-0.23
0.16
-0.29
0.06
-0.33
-0.89
-0.99
-0.51
-0.04
-0.43
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Table 2. G1 AND G2 S4 Comparison

Category Displacement[ | Differencel | Ratio note

] ) [%]

The Lv -4.78 - -

Left CS -4.62 -0.16 96.65

sided LP -4.74 -0.04 99.16

Gy SM 358 2120 | 7490

The LV -7.91 - -

Right CS -6.92 -0.99 87.48

sided LP -6.91 -1.00 87.36

G2) SM -5.48 243 | 6928
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Table 3. G254 Comparison

Catego Displacement[ | Difference | Ratio note
sory m] (m] %]
LV -7.69 - -
The
Right CS -7.14 -0.55 92.85
sided LP -7.21 -0.48 | 93.76
(G2)
SM -5.77 -1.92 75.03
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