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Study on Strengthening Performance of Jointsin PC Hybrid TrussBridges (Part2)
- Static loading test with 1/2-scalemodel specimen -

Toshio Nomura Satoru Ohno
Toshiaki Kato O OQOOOO0O

Abstract

In PC Hybrid Truss Bridges, the joints between PC slabs and steel trusses are especially important for
transferring member forces. Two new joint systems have been developed for the Second Tomel Expressway. One
is called a double steel tube connection and comprises an outer tube of welded steel plates outside the steel
trusses in the concrete slabs. The other is called a double gusset plate connection has and comprises gusset
plates connected directly to the steel trusses.

A static loading test was performed on a 1/2-scale model specimen to verify the performance of thesejoint
systems. Thefollowing conclusions were obtained. 1) The proposed joint systems has sufficient strength to carry
the design loads. 2) Large residual strength was maintained after the shear yield of joints and excellent ductility
was obtained.
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Table 1 Joint using Double Steel Tube Connection
2.0N/
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28.6 6-1 28.6
Table 2 Fig. 3
Joint using Double Gusset Plate Connection
Table 1
Mechaniical Properties
(N/mm?) (><10°N/mm?)
STK490 (p216.3 t=12.7) 496 211 1 6
SM490A (t=10.0) 339 211 6 ( )
SM490A (t=12.0) 392 210 4 ( )
SM490A (t=14.0) 318 206 5 ( )
SM490YA (t=13.0) 414 214 1 3 ( )
D10 (SD345) 354 18.7 , ( 46 )
D13 (SD345) 349 19.1 4
D16 (SD345) 353 18.8 6
505 (3.73) 2.89
472 (3.70) 2.68
439 (4.04) 279
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Test Specimen
4 Table 2
: Specifications of each Joint
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Load Displacement Relationship
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Stress Hysteresis of the Connecting and Attachment Plate
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Fig. 10
Acting Section Force of Joint

Table 3
Estimated Force of Joints
Nsin©
(kN) (kN) KN) | N
N4 4390] 4170 Q4 | -1340[ S4
> N5 | 2710] 2570] 05 | 300] s5 | 220
N3 4020{ 3820[ Q3 -510] S3
4 N4 4390] 4170] 04 -740[ sS4 3370

Fig. 11

Shear Span and Effective Height of the Concrete

Table 4
Comparison of Shear Force
(kN)
(kN) Vie | Ve A A
2850 | 2460 | 350 | 680 | 1430 | 1.16
3370 | 2920 | 380 | 1030 | 1510 | 1.15
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