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Abstract - The rahmen bridge is well known common type of bridge in which all members are connected rigidly. The rahmen
bridge is built for several situations because it has many advantages such as no need of bridge bearing system, easy of
maintenance, reduction of the cross-sectional area of superstructure, and relatively low construction cost compared with other
bridge types. Recently, to lengthen the span of rahmen bridge system, steel-concrete composite beam is used for superstructure
of rahmen bridge instead of normal concrete girder with slab. However, member forces are increased because of extension of
span length of superstructure and substructure is designed and constructed inefficiently when steel-concrete composite rahmen
bridge is designed. In this study, new-type steel-concrete composite bridge is suggested. New-type steel-concrete composite
rahmen bridge is adopted hinge connection between abutment and foundation for the reduction of the bending momemt at the
foundation. In this study, we present the results of experiment conducted to estimate the load carrying capacity of new-type
steel-concrete composite rahmen bridge and the structural characteristics of hinge connection.
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Fig. 1. Comparison between existing and suggested type rahmen

Fig. 2. Bottom separator for BMS
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Fig. 3. Steel-concrete composite rahmen bridges
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Table 1. Material properties of concrete placed at base

Ultimate Ultimate strength
Age Specimen load (f.. MPa)
(Bay) e (P kN) Specimen | Average
B-7-1 153.86 19.61
B-7-2 181.69 23.16
7 B-7-3 169.74 21.63 22.44
B-7-4 176.79 22.53
B-7-5 182.28 23.23
B-14-1 193.06 24.60
B-14-2 179.14 22.83
14 B-14-3 175.22 22.33 23.87
B-14-4 196.00 24.98
B-14-5 189.73 24.18
B-D-1 182.67 23.28
B-D-2 190.12 24.23
(Teitsing) B-D-3 228.34 29.10 26.99
B-D-4 216.78 27.63
B-D-5 239.71 30.55
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Fig. 12. Location of LVDT and wire gage
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Table 3. Rotation at wall and base

. Design load Maximum
Location (360kN) load
(1,200kN)
L1 -0.07 -0.14
L2 0.13 0.18
L3 -0.02 -0.11
Displace L4 0.13 0.19
-ment
L5 0.00 0.01
(mm)
L6 -0.01 -0.09
L7 0.00 -0.09
L8 0.01 0.00
R1 L1~L3 -0.045 -0.125
Average R2 L2~L4 0.130 0.185
(mm) R3 | L5~L7 0.000 -0.040
R4 L6~L8 0.000 0.045
Rotation R1~R2 0.000059 0.000105
(rad) R3~R4 0.000000 0.000002
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Fig. 19. Load-displacement relationship at angle (Wall)!”
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Fig. 21. Load-strain relationship at base
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Table 4. Stress distribution at base
Location Design load |Maximum load
(360kN) (1,200kN)

SF2 -0.94 -6.57

SF4 -1.13 -6.01

Left (Ist Level) SF6 056 14

SF8 -1.13 -8.08

SF1 -0.56 -4.13

SF3 -1.31 -6.57

Steel SF5 -0.94 -7.14

SF7 -0.56 -7.14

(L;lf:i SF9 2.63 3.62

Level) CF1 -0.02 -0.42

CF2 -0.15 -1.06

Concrete| CF3 -0.07 -0.79

CF4 -0.03 -0.64

CF5 -0.07 -0.74

SF10 -1.13 -3.19

SF11 -0.75 -3.19

Steel SF12 -0.56 -2.44

. SF13 -0.19 -2.07

I;igt SF14 5.63 24.62

CF6 -0.15 -0.34

Level)

CF7 -0.12 -0.32

Concrete| CF8 -0.12 -0.32

CF9 -0.10 -0.30

CF10 -0.10 -0.30
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Fig. 22. Bending moment occurred by horizontal shear force at base

Table 5. Bending moment at base (Design Load: 360kN)

. Flexural Stress .
Compressive Bending
at the Extreme
Gage Stress Fiber Moment
(MPa) (MPa) (kNm)
Steel 0.660 0.470 2.380
Concrete 0.125 0.025 2.995
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