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A Study on the Flexural Behaviors of RC Slabs of Widened Bridges
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Abstract

Most widened bridges have been constructed by the joining-construction method that makes
new and existing bridges structurally a single structure. Since the joining-construction method
has several problems in design and construction viewpoint, this study is conducted in order to in-
vestigate the structural behaviors of RC slabs, which are widened and influenced by
traffic-induced vibration of existing bridge during placing and curing of new concrete, with the
prototype flexural strength test and FEM analysis.

It was found that cracks are generated in construction joint at low applied load and that stress
concentration at the joints and slips between steel bar and concrete are occured. But, the
decreasing of load carrying capacity is negligible according to the traffic-induced vibration as
well as the difference of construction method.

keywords : widened bridge, RC slab, joining-construction method, traffic-induced vibration,

flexural strength test, FEM analysis ‘
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Table 1 Physical properties of aggregates

Fineiaggregate lCoarse aggregate
2 . 1.
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Table 2 Mix propotions of concrete

i | Propotion by unit weight
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Table 3 Dimensions of super structure of widened Ao wHlE d3Me 1 ste] Al Alel A
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Girder | Slab ( Spacing of main ‘ Spacing of of poh, AlEAe] AAE =) wa MAY
spacing | depth | reinforcement (cm) ]distribution bar{cm) o N 'O o 40 ) - J
(m) (cm) upper lower | upper { lower 385 g ol wht A skt
24 | 20 | HI6x20 | Hi6x10 | H13x20 | H13x10 Al Mo PuEA 9 AR uE
Hel g HAsk7] At B dolMe A g
Table 4 Dimensions of specimens(unit : cm) ;q] 9] ;\] ‘DJ HEE A ZHRH, 7@ grﬁ q gy 1
Simple beam Continuous beam ANz E(AHAE AAA)) B L4
FER E(R5E03 A9A) F4F 150 AT 4
)\] 3& 2l mI' J Q&ﬂf' 6}931:}' }‘]2;21]@—1:‘?:1, /\] tYl'z Zﬂ 9] —S:‘?FT‘:_ 3\:_ 59]' 7[%1;}'
| | T 5ol NS E At et Aguse
‘ SHE ko] HEHAl wA] AdurH o2 Mol F o] x| =
= T © H [4) =2 1T i fu-
498 & s come | e P ) o S e o o
A 5’1»1 e AT FE R ES R S L N ST
w > w1
= ), AAH 7] ARAE nF gae] ddHs
! e - Bl Aom stZEwek vy Jvbwar 4ol
weanl L BB e e NEg ulmals) e goleh PHE Agel f
Al "o —w -‘u B l_l_hdd__n_._-_l_m_—lﬁh!h'
1 £ T — 5 - L= Al Al B A Al 71 kg B e}
T e el ols) w s Aol Ay agol
Table 5 Description of specimens used in test
Construction ! Construction i Vibration Loading condition
Spec _ method { joint during curing e
n T . T T N N R
pecimen series o4 [ 44 | %52 | Chipping Nontreated | Nonvibrated | Vibrated | 3point line | Concen- |4point line
A7) | A4 ¥ | +bond | | | load |tratedload| load
SW-1 | O - N o |
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Table 6 Test setups for simple and continuous beams

(unit : ecm)
Simple beamn Continuous beam
4point - o
line P
¢ ! :
load

3point i
e |

load | % ws  m.

Concen- | i
trated

load |wil_m o 0w
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(b) Continuous beam

Fig. 1 Locations of measuring sensors(unit : cm)
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Tabie 7 Test results of simple beams

. . . Cracking load(ton) { Ultimate
Loading | Specimen | Deflection
condition| series {(mm) Strain Visual strength
gauge |inspection| {ton)
SW-1 | 477 L5 1 80 8.6
SND-1 6.63 3.0 34 28.5
3point | SNDB-1 ‘ 5.06 20 1 30 26.0
line load| SNE-1 |  6.03 3.0 3.0 21.0
SNE-2 4.01 2.0 3.0 28.3
SVD-1 5.97 2.0 0.8 27.0
! SVE—-1 7.35 2.0 7.0 | 298
SVE-2 | 523 L5 | 60 30.0
SW-2 4.40 3.0 10.0 35.5
SND-2 5.43 33 - | 255
Concen- | SNDB-2 432 20 4.0 24.5
trated | SNE-3 5.41 1.0 2.0 24.5
load SNE-4 3.49 3.0 ‘ 3.0 o268
SVD-2 | 3.3 2.0 ¢+ 47 \ 30.6
! SVE-3 5.02 2. 2.0 30.0
SVE-4| 378 ‘ 2.0 3.0 ‘ 285

10 ULTIMATE LOAD(ton)

3 point line load 35 Concentrated load

SwW SND SvD Sir:l’E SVE SW SND SVvD SNE SVE

SPECIMEN ID.

Fig. 2 Ultimate flexural strengths
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Fig. 3 Load-deflection curves
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Fig. 5 Structural analysis model

Table 8 Material variables of steel bar{unit : kg/cm?)

Material variable Symbol Value
Young's modulus E, 2040000
Strain hardening modulus E,’ 20400
Yield stress a, 4385

Table 9 Material variables of concrete(unit : kg/ cm?)

Specification of concrete
Material Variable |Symbol| Old New |Expansive
concretejconcrete | concrete

Max, -
aximum compressive o 158 336 218

stress

Tensile stress a, 42 37 30

Young's modulus E. 226000 | 224000 213000
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Fig. 6 Load-deflection curves for FEM analysis resuits
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Table 10 Comparisons of measured and analyzed results

Measured result
Analyzed | 3point |Concentrated
results | line load load
Ultimate | QA %] 7] 28.0 28.6 35.5
strength | 2 HHE 26.0 27.3 25.0
(ton) |FFEHEH 24.0 24.7 25.7
Cracking | 4 #]7] 7.0 3.0 10.0
load ks 7.0 3.2 4.0
(ton) |FF5H 7.0 3.0 2.5
. A A 2] 7] 3.7 4.8 4.4
Deflection A 37 59 19
(mm)
i FrEEHY 37 5.0° 45
40

T

[T
1=

Forcs,(lon)
sii

oy

e SW2Z
7 1. SW1
g ---4- NR
o0 H 10 15 20
Displ.{(mm)

(a) Deflection
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3

(b) Strain

Fig. 7 Comparisons of measured and analyzed results
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Fig. 10 Distributions of steel bar strain near the

(d) Applied load 20ton
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Fig. 11 Comparisons of test results
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