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ABSTRACT

Recently, there have been increased much concerns about repair and rehabilitation works for aged concrete
structures. It is in particular known that due to repeated overburden vehicles, there are significantly increasing
number of aged concrete bridge slabs, which are strongly needed to construct and rehabilitate by innovative
construction method.

The objective of this research is to develop the new construction method of concrete slab in bridge superstructure,
which can contribute to minimize a traffic congestion during repair and rehabilitation works of aged concrete slab,
and can sufficiently assure the quality through the minimization of in-situ works at the site. I-beamms with punch
holes, which are substituted instead of main reinforcing steels in concrete slabs, can be manufactured in accordance
with the specification in the factory, and be preassembled into the panel. After erecting the preassembled panels in
the site, concrete will be poured into the slab panel.

This research is to investigate mechanical properties of I-beam with punch holes itself, and then to investigate
structural properties of assembled I-beam panels through static test, of which result can be utilized for the
development of the new constructional method for concrete slab in bridge superstructure.

Keywords : bridge slab, I-beam concrete slab, static test, fatigue test, bridge superstructure
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Fig. 1 I-beam concrete slab
Table 1 Experimental plan
Specimens Test
I-BEAM 1-150° Static test
(L=2.2m) 1-170° Static test

1-170 Double

Concrete slab RC slab
(2.2mx2.1m) I-beam Concrete slab

I : I-beam, 150 or 170 : Height(mm)

Fatigue test
Static test
Static test

Table 3 Details of I-beam specimens

1-170SC [-170ST [-150ST
(Fig. 2) (Fig. 3) (Fig. 4)
Length (mm) 2,400 2,400 2400
Height (mm) 170 170 150
Width of
Lower/Upper 44/ 22 44/ 22 53/ 3%
Flange (mm)
I value (cm®) 596 596 505
Semi circle Triangle Triangle
Sll;l:gel ox with with | without bar
bar saddle | bar saddle saddle

I\C/Ioa:r,ssize of Slump W/C Fine coarse Unit weight (kg/m’) COTpreStSkilve
( )gg. (cm ) (%) agg. ratio (%) - Streng
mm Water Cement Fine agg. | Coarse agg. (kgf/cm’)
25 8 54 441 178 330 698 1268 287
| &7} ghuieiale| MXMEs I} 431
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Fig. 6 Modeling of specimens
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Table 4 Major difference between R.C slab and
I-beam concrete slab

RC slab I-beam Concrete

slab
Tension steel SD 30 SWS 400
Yield strength 3,000 (kgf/cm®) 2.400 (kgf/cm?)
Space D19 @ 150 I-170 @ 150
Section area 191 em%/M 2358 cm”/M
I value 139,378 cm*/M 93,097 cm™/M
Te“(sl;“:jiifgy 573 ton 56.6 tont
Thickness 25 cm 22 cm

* The tension capacity of I-beam concrete slab was calculated
based on only the sectional area of lower-flange because of
punch holes in the web.

Table 5 Static test results for I-beams

1-1705C I-170ST | I-150ST

Yield load 3.0 tonf 3.5 tonf 2.8 tonf

Failure load 3.7 tonf 4.4 tonf 5.2 tonf

Yield displacement 7.2 mm 7.3mm 6.8 mm
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Fig. 9 Strain curves of I-170FM

Table 6 Number of load cycles for fatigue test

I-170FM (x10%) I-170FD (x10%)
Triangle Sgemr Side Bottom
circle
Yield 320 420 170 o
Crack 340 430 190 160
occurrence
Failure 470 * *%k 265

* As shown in Photo 2, static test was ended due to the falure
by the cracks which was initiated from the bar saddle of
triangular punch hole in the web, and were extended to the
lower flange.

** As shown in photo 3, static test was ended due to the failure
by the cracks which was initiated from the tag welding point
under the distribution bar, and was extended to the lower flange

=+ [t was not possible to find a spot to attach a strain gauge
under the tag welded area. Since the strain gauge was
attached at the side of the tag welded point, therefore, the
strain measurements could not compare with corresponding
measurement of other test specimens.
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Table 7 Finite element analysis

Specimen Max stress Position at
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Table 8 Coefficient of stress concentration for test

specimens
Semi-circle Triangle
(I-170SC) (I-170ST)
fmax (kgf/cm?®) 293 253
From(kgf/cm®) 375 320
ey | 19 | o
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Fig. 12 Histogram of stress distribution density on
the shape of punch hole

Table 9 Results of static test for slab

Specimen Yield Failure Yield
pec load load displacement
RC slab 40.0 tonf 63.7 tonf 5.88 mm
I-Beam
concrete slab 46.0 tonf * 4.86 mm

* [-beam concrete slab did not fail at 100 tonf which was the
load capacity of the loading equipment
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