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An Experomental Study on the Connection of Diaphragm in Modular Bridge
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Abstract

Recently new construction and reconstruction of the bridge have been required to minimize traffic congestion,
environmental disadvantage, to reduce the period of construction, and to improve the quality and workability during the
construction. For this reason, the application of modular bridge system, which is assembly of the structural members, is
necessary to prepare for near future. Fall of girders can occur at the moment to connect between precast girders during
the construction, so appropriate cross beams should be installed to solve the mentioned problem.

In this study, understanding the structural characteristics and domestic and international case of cross beam, alternative
cross beam system for modular bridge was developed. To inspect the structural characteristics of the alternative system,
specimens were built and static loading test was performed. Afterward, the behavior of cross beam interms of joints and
load distribution was observed. Experimental results were analyzed and compared with each data. Therefore, the
appropriate cross beam system for modular bridge will be chosen and proposed in this paper.

Keywords : Modular Bridge, PSC Bridge, T—Girder, Diaphragm, Intermediate Diaphragm or Cross Beam
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Fig. 2 Steel Diaphragm
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Table 1 Diaphragm strategy of each State in the U.S

STATE

Apply the Intermediate Diaphragm

Arizona

0 Span = 12m
. Installing diaphragm(thickness of 23cm) at middle of
span

California

0 Span = 12m

. Installing diaphragm at middle of span

¥ If proved through structural experimentation or analysis,
it iS not necessary

Georgia

o Installing diaphragm at middle of span

Towa

0 I-beam
. Installing diaphragm at middle of span
o Bulb—Tee
— Span < 120ft
. Installing diaphragm at middle of span
— Span = 120ft
. Installing diaphragm at middle of span and 1/4 point

Kansas

0 Span = 24m
. Installing placed diaphragm at middle of span

Louisiana

0 Span =< 15m : Not required
0 15m < Span =30m

. 1Diaphragm at middle of span
o Span > 30m : 2 Diaphragms

Maryland

o Distance of diaphragm : Less than 40ft

Michigan

0 A diaphragm at middle of span

Minnesota

0 Span < 13.5m : Not required
0 13.5bm = Span <27m

. Installing diaphragm at middle of span
0 Span = 27m

. Installing diaphragm at 1/3 point

Missouri

0 Span = 15m : Installing diaphragm

Nebrasca

o Span = 150ft : Not required
o Span > 150ft
: Required tests or structural analysis

New Jersey

o If proved through structural experimentation or analysis,
it is not necessary

New York

o Span = 20m : Not required

0 20m < Span < 30m

. Installing diaphragm at middle of span
0 Span > 30m : Installing 3 diaphragms

N. Dakota

o If you have a truck load to the transverse, install
diaphragm

Ohio

0 40ft < Span =< 80ft
: Installing diaphragm at middle of span
o span > 80ft
. Installing diaphragm at middle of span and 1/4 points

Tennessee

o Span > 80ft

. Installing diaphragm at middle of span
o Bulb—T
— 40ft < Span < 80ft

. Installing diaphragm at middle of span
— Span > 80ft

. Installing diaphragm at 1/3 point

Utah

o Distance of diaphragm : 15m

Wyoming

0 Span < 12m : Not required
0 12m < Span = 24m

. Installing diaphragm at middle of span
o0 Span > 24m

. Installing diaphragm at 1/3 point
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1. Installing Bar and Cast 2. Placing Concrete

4. Connecting Segments

3. Curing Concrete

Fig. 3 Procedure of Building Specimen
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Table 2 Material Properties

Design strength(MPa) Compressive strength(MPa)
Concrete
30 33.0
Steel Yield strength(MPa) Tensile strength(MPa)
(SM400) more than 245 more than 400
Nominal .| Tensile load Ductility
) Type cross—sectio
Prestressing nal arca () (kN) (%)
Strand h h
more than | more than
SWPC 7B 138.7 961 35
External Design Allowple .
) ; Shearing Tension
Diameter Tension
Bolt ) ) Force (kN)
(kN)
20 161.7 46.2 95.4
Table 3 Test Parameter
Type Diaphragm Connecting System
ST None of Diaphragm
CD Placed Diaphragm in field
PD Prestressing Diaphragm
SD Steel Diaphragm with bolt
WD Welded Diaphragm
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Fig. 6 Load—Deflection Curve at LVDT1

Table 4 Cracking Load and Maximum Load

Type Cracking Load (kN) Maximum Load (kN)
ST 150.9 339.6
CD 721.3 1080.4
PD 715.4 1025
SD 360.6 377.4
WD 284.2 314.3

Fig. 7 Crack in SD Type
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