J. Korean Soc. Adv. Comp. Struc. Vol. 6, No. 4, pp. 1-7, December 2015 ISSN 2288-0232(Online)

@ G B AA T2 =2 A6H, A4, 201549 12€ ISSN 2093-5145(Print)
DOI http://dx.doi.org/10.11004/kosacs.2015.6.4.001

KOSACS

- = =K - —_— |
OhXIE SRE =HZMWIF ME BYO|IENH ZEtMme| =X
=
HEEN
o AbEdT oxsl . o|= T 2e2M2 . 7IA—|3I2 . =3
T o= TS 2 c>'F|L S (=R TS
Folojstal BEgetat Al Folgfsta EEgstn vl gl Foljsta EEgstn w4
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Abstract: In this paper, we present the result of analytical investigation pertaining to the structural behavior of
steel-concrete composite plate girder with arch-type web stiffener. In the arch-type web stiffener located in the
compression side of web, infill concrete is cast to strengthen the arch-type stiffener and also to exert resisting force
against compression force. This type of composite steel-concrete plate girder bridge is built and is in service. To
understand the behavior thoroughly, analytical parametric study was conducted by using the finite element method. As a
result it was found that the effect of arch-type stiffener with infill concrete is considerable for the design of such type
composite girder bridge.
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Fig. 2 Arch-type Composite Girder Under Uniformly
Distributed Load
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Fig. 4 Construction Process of the Arch-type Composite
Girder (http://www.n-sb.co.kr/sub3/1_2.php)
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Table 1. Material Properties of the Arch-type Composite
Girder Using Finite Elements Analysis

Young’s Poisson’s Unit weight
Description modulus ratio N/ 3g
(GPa) ) (kN/m)
Steel 9
(HSB500) 2x10 0.3 76.93
Infill concrete
(f., = 40MPa) 31.879 0.18 22.54
A7 60m o= 7 AT ¢} Flat-type 734 At

9] s}%% 1539 A)slal5(DB-24, 432kN)S S5
3 2 &5t APAAY FE GTEAA
1.202x 10 2MPa S5 Aslstgon, ndel
AzAL gukdel B X" z79 Pin-Roller710

4 J. Korean Soc. Adv. Comp. Struc
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(b) flat-type composite girder
Fig. 6 Conditions for the Finite Elements Analysis
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Table 2. Load-Width Relationships without Infill Concrete

Ultimate bending stress
Middle Without infill concrete )
Descri- flange Difference
ption width (%)
(mm) | Compression Tensile (@-Q/D)
(MPa (MPa <100
D) @)
1200 32.505 14.333 55.905
1300 33.110 14.200 57.113
Arch-
type 1400 34.678 14.033 59.553
(60m)
1500 35.646 13.926 60.933
1600 36.330 13.792 62.037
1200 32.753 15.488 52.713
1300 33.385 15.414 53.830
Flat-
type 1400 33.904 15.672 53.775
(60m)
1500 34.676 15.201 56.163
1600 35.401 15.070 57.431
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Table 3. Load-Width Relationships with Infill Concrete

Ultimate bending stress
Middle L
Descri- | flange With infill concrete Difference
ption width - (%)
(mm) Compression Tensile (D-@/D)
(MPa (MPa <100
D) @)
1200 13.666 11.695 14.423
1300 13.230 11.831 10.574
Arch-
type 1400 13.821 12.777 7.554
(60m)
1500 11.796 11.338 3.883
1600 10.584 10.528 0.529
1200 26.673 15310 42.601
1300 25.413 15.257 39.964
Flat-
type 1400 27.289 16911 38.030
(60m)
1500 23.981 14.741 38.531
1600 23.974 14.927 37.737
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Table 4. Deflection-Width Relationships w/o Infill
Concrete
Maximum deflection
Middle
o flange Without With Difference
Description | . . infill infill (%)
(mm) | concrete concrete (D-@/D)
(mm,D) | (mm,?) <100
1200 43.551 21.456 50.734
1300 45.037 21.398 52.488
Arch-type 1400 46.873 23.097 50.724
(60m)
1500 47.901 19.543 59.201
1600 49.259 17.391 64.695
1200 39.761 31.215 21.493
1300 40.933 29.309 28.398
Flat-type [ 45 42048 | 32.239 23.328
(60m)
1500 43.088 27.739 35.622
1600 44.324 27.899 37.057
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