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ABSTRACT

Generally, the girder spacing of the two-girder composite bridge is from 5m up to 15m. To ensure the structural
safety according to Korean Bridge Design Specification, the deck depth should be from 33 cm upto 73 cm. Using
the transversal prestressing strands in concrete deck, we can reduce its depth about 10 %. However, there is little
experience on the design and construction of prestressed concrete(PSC) decks in Korea. This paper focuses on the
behaviors of PSC deck. A literature survey is performed widely. Considering the characteristics of the two-girder
bridge and the construction conditions in Korea, a cast-in—place PSC deck is recommended for the two-girder
bridge with 6m girder spacing. To examine its structural behaviors and safety, three partial model deck
specimens(3 mx5 m) with real scale are fabricated and tested. One(PS34-RS) is 34cm depth with the stiffness
restraint in longitudinal edges for simulating the real bridge deck. Another(PS34-NS) is same depth without the
stiffness restraint, and the other(PS28-NS) is 28cm depth with the stiffness restraint. Under the static patch
loading, each specimen had a larger ultimate flexural strength than the design value. Specimens with the stiffness
restraint (PS34-RS and PS28-RS) showed the punching shear failure mode and specimen without that(PS34-NS)

showed the flexural failure mode.

Keywords : two-girder bridges, PSC deck slab, static patch loading lest, flexural failure, punching shear failure
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(a) Selection of the partial model
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(b) Arrangement of re-bars & tendons

Fig. 3 Details of the specimen(in case of t=34 cm)
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Fig. 5 Longitudinal moment distribution

Table 1 Summary of the test specimens

. Spacing of Concrete
Classifica- ’l;lzlscsk re}I))ars g(n?m) strength |Rigidity-
tion (cm) fek Stiffener
M | Main | Distribution | (kgf/cm®)
PS34-RS" | 34 Yes
PS34-NS™| 34 | 125 150 350 No
PS28-RS™"| 28 Yes

= Prestressed concrete slab, t=34cm, Rigidity-Stiffener
** Prestressed concrete slab, t=34cm, Non Rigidity-Stiffener
++* Prestressed concrete slab, t = 28cm, Rigidity-Stiffener

Table 2 Properties of the prestressing steel

Classification Property
Ultimated strength (f) 19,000 kgf/cm®
Yield strength (fo) 16,000 kgf/cm®
Elastic modulus (Ej) 2,000,000 kgf/cm”
Effective length () 465 m
Cross section (Ap) 1.387 cm’
Wobble coefficient (k) 0.0066
Coefficient, of ature
friction fﬁl)rv 0.19
Variation of angle (&) 0.0
Initial prestressing force (Pj) 18.62 tonf
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Table 3 Comparison of analysis and test for initial
crack load(unit : tonf)

o . Test
Classification| Analysis Check by eyes| Strain curve
PS34-RS 204 24 24
PS34-NS 29.6 27 25
PS28-RS 20.2 20 20
(a) PS34-RS

(b) PS34-NS

Fig. 10 Initial crack pattern
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(a) PS34-RS (b) PS34-NS (c) PS28-RS

Fig. 17 Crack patterns at failure
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Classification PS34-RS |PS34-NS| PS28-RS
Maximum load by
test 121 112 104
Load by ultimate
bending strength’ 112.1 112.1 85.8
Load by factored 71.0
bending moment’ :
Punching shear
strength(KHBDC) 1118 111.8 832
Factored rear wheel
load"* 26.8
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ORI e . Punching | Flexural | Punching
(c) PS28-RS (Longitudinal section) Failure mode shear failure| failure |shear failure
. . " Transformed to the concentrated load
Fig. 18 Inside crack ™ Including the impact coefficient
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