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Analysis of Static Characteristics of Steel Box Girder Bridge
being composited High Strength Concrete at the Lower Flange
of the Support
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Abstract

The steel box girder bridge has excellent applicability to curved bridges owing to its large torsional rigidity. In addition, because
the weight of the segments is smaller than that of concrete bridges, it also has many applications for medium-range bridges. However,
when a bridge with a span greater than 70 m is constructed, the height of the steel box girder increases, which is disadvantageous
for the manufacture and transportation of girders and for bridge construction. Therefore, improvements in the construction methods
are required to facilitate construction. Therefore, a structural system of a double composite box girder bridge with an upper slab
and composite high-strength concrete at the lower flange of the support of continuous span was proposed, and the structural performance
was verified by finite element analysis and a static loading test of an actual specimen. It was confirmed that such a structure
minimizes the height of the girder of continuous support by optimizing the sectional efficiency and also improves usability.

Key words : Double Composite Box Girder Bridge, Finite Element Analysis, Static Loading Test of Actual Specimen

2 X
4 AT mFe vEY Aol Aue Fdwel g Aggel $re A ATUEe) Sgo] 2adE @

A gAke7k ek 2EY 70 m olw A7 w0 Aol 7 waAH e AHE
33 2 euka Jpa Ao Belsizich mebd tlEele] Zael A B AES §olaAl 37 9aiis
# o] Wasit) olo] A7tk Ao SHEAA ] AL DANES FAF] ARt o] FHALE v
o] 2xAE AP TEA AL fRasen ABADA) FHAASILL ol vl ASSAT ol @ TEAE
WEE HAAAE ALAYR FE AL, 484 FRNE MY TEYL FAsAh

=
HARBO| : o) FTH W2ATE, FRALNA, HBADA FHA}ALY

1. M 2 S 10 m olste) DY BYAY JIclE 2 2183

oItk 1 o] ARl B4 MBS MR

ER 9 ABle] Wes AaARS] TS PSC Bt Eels 9 ol 59} e nagAel
= wepe] BBk AAHS FAolh Tl EEmF  Bol AEEL ek E&, BIF 200 m o] WL
ROl A A7 50 m olSAE PSC NFH AN B AR, B 5 g Erugel 485w glom, F2
A AT 5 T BETE 940 mPol ASHL AoBE o]§F WFOE A&l ATUY L 2 go|

A5, FeTHEgy EEFEI A S (E-mail: ctgkmh@naver.com)
Member, Ph.D. Candidate, Department of Civil Engineering, Kumoh National Institute of Technology

2 A 2L, As Y, FeFHNTn EEFEI nS4(Tel: +82-54-478-7617, Fax: +82-54-478-7859, E-mail: jbond@kumoh.ac.kr)
Corresponding Author, Member, Professor, Department of Civil Engineering, Kumoh National Institute of Technology

- 219 -



o]fFof AL glom W o] YT

mehA drjEe R FW e dio] A& A
50~100 m HE2] F477F gl gk 7o) Algsitiar
3k 4= QIth(Nakamura et al., 2002). Z737ke] n&FS Utk
A ek S B A o)y Ll
T A2 2HEHA HER AR Aekzo|
WAEHA B, PSC Hf7ER A8 A9 AHe] S0
F7Fele] AlEAo] AskEa, o2 Qlsf FARI B FAPITE
o] F7ksh= Tlo] Az

o]g et BAHS ZE3)] 98] 2 Aol s FApks
ool T8-S HHsslaA NFEHS F88tal, AR
FREWAE YRS HREE 283 THAASHTO,
2003, 2004). T=ZL A 241 A Eo0l9] AR 71ES Has)et
A AEAHR SHE-ZUA ] 1FE T ES EMFI3)
of olTP = B DHEE HZI=E AHF FuE 4
satithSaul, 1996). 0| HlERO 2 T} FEEC] H3a
sl AeAlgA e AAA s E S Fyste] 722

deS vl ASsth

o~

I

2. TZoiM0f ofgt OIS EE =4t =4

2.1 PxsHY Do
B ATE Z)Ee] AHDu Fus AU APl AT
A g AR BRI IPE

Fae|ES FYH olFHY Hatel 9T Yu F2 2

= oT H -
ATRRE G SREAALE AP WES U
o BEg X8t
[e)

b
e HEAA FHEIA A SV Hasleislen st
WA ole s ZAES IS olTdA THes
TAIBI K Saul, 1996). I EL] FAEAE 7] F-§oll
A7 JIEE AGAZAE sHR-2WA] 2§ shie]
ZEZE I3 F9lol= AAsld Sl Assle= s
ok olT3d ©H 3 A8 ARl Fig. 13} 2tk

Field photograph of

Double composite section double composite parts

2500

‘ concrete

Fig. 1. Double Composite of Concrete at the Intermediate
Support
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(b) Cross section of bridge
Fig. 2. Design Section of Existing Case

Table 1. Geometric Properties

It Steel thickness (mm) Steel width (mm)
ems
Pier~3 m | 5~10 m | Pier~5 m | 5~10 m
U
pper 20 18 2,850 500
flange
Web 12 10 2,200 2,200
L
ower 14 14 1,800 1,800
flange
. Lower concrete specifications
Locations -
Thickness (mm) Strength (MPa)
Pier~5 m 400 40
5 m~10 m 200 40
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Table 2. Materials of Modelling

Span Materials Height
Steel HSB380, SM275
s : 210,000 MPa
2@50 m 22 m
Con'c 40MPa (design strength)
(bottom) ¢ : 30,008 MPa

Fig. 3. Modelling 2@50 m, Steel Only)

2@50, B=10.4m

Concrete (40MPa)

Fig. 4. Modelling 2@50 m, Steel + Concrete)
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Fig. 5. Bending Stress at Pier (Steel Only)

Fig. 6. Bending Stress at Pier (Steel + Concrete)

Table 3. Bending Stress at Pier

Steel only Steel+con'c Remark
Upper +52.9 +56.9 7
flange ’ ' up
L
ower -143.6 -70.9 50% down
flange
+ : tensile, - : compressive, unit : MPa
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Table 4. Stress and Deflection at Midpoint

20000

Steel only Steel+con'c Remark R mere et r~e Vv
Stress
+46.2 +41.1 11% down g
(MPa) g
eflection ot pT2 T oT4 oT5 oT6
() -62.9 -53.9 14% down [ Les Loe Leo  Lee Lor Les
+ : tensile, - : compressive Fig. 9. Load and Measuring Sensor Location
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Fig. 8. Experiment View (Before Slab Composition)

Table 5. Specifications (Before Slab Composition)

Span Materials Height

HSB380, SM275
Steel Ess : 210,000 MPa
rebar (Es) : 205,000 MPa
20 m . 50 MPa (specimen 2.5 m
Con'c
(bottom) strength)

Ec : 32,325 MPa

n=Ess/Ec=6.5
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Fig. 10. Structural Modeling (Before Slab Composition)
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Deflection graph by load increase(DT1~DT6)_Before slab composition
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Fig. 11. Deflection of the Load Test Specimen
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Fig. 12. Deflection as a Result of Structural Analysis (Load
3,000 kN)

Table 6. Deflection as a Result of the Test Specimen and Structural
Analysis

Load Measurement value Structural

. Note
(kN) Left Right | Average | analysis
1,000 -4.72 -4.92 -4.82 -5.47 0.88
2,000 -10.30 -9.23 -9.77 -11.68 0.84
3,000 -15.98 -13.05 -14.52 -17.15 0.85
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Strain graph by load increase(BG6,CG6,DG6,EG6,FG6)_Before slab composition
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Fig. 13. Strain of the Lower Flange Steel at Pier

Strain graph by load increase(AS7,BS7,CS7,DS7,ES7,FS7,GS7)_Before slab composition
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Fig. 14. Strain of Lower Concrete Rebar at Pier
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Table 7. Stress (Lower Flange and Lower Concrete Rebar)

Load Lower flange Lower reinforcement
(kN) | Strain (u) | Stress (Ee) | Strain (w) | Stress (Ee)
1,000 -155 -32.6 -158 -32.4
2,000 -332 -69.7 -347 -71.1
3,000 -503 -105.6 -518 -106.2
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Fig. 15. Stress of Lower Flange in Structural Analysis (Load
3,000 kN)

Table 8. Stress of Lower Flange (Experiment & Structural Analysis)

Stress during Stress in structural analysis
Load measurement
kN
&) Steel+Con'c Steel+Con'c Steel
(Noncomposite)
1,000 -32.6 -32.3 -69.8
2,000 -69.7 -68.8 -149.1
3,000 -105.6 -101.1 -218.9
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