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An Experimental Study on Development Connection System of
Concrete Barrier in Modular Bridges
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Abstract

Recently, in field of bridge construction, modular technology has been studied to reduce construction period. However,
main stream of the study is limited to the pier, girder and deck of bridge, which are huge or main members. Studies on
incidental facilities like concrete barrier is out of sight. Thus, in this study, connection system of concrete barrier was
developed to apply to modular bridges and static experiment was performed in order to verify structural capability of
proposed system. Variables of experiment are composed of bolt direction such as vertical and horizontal. The experimentation
due to the designed variables was conducted by comparison with a standard concrete barrier, which is a traditional
barrier. As a result, vertical joint way of the bolt showed nearly identical structural performance and healthy to standard

specimen’s. it can be applied to modular bridges.
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Fig. 2 Crack in Barrier
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Fig. 3 Barrier Repair
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Table 1 Level of Barrier in KOREA

Table 2 Result of Compressive Strength

Classification SB1| SB2| SB3| SB4| SB5| SB6| SB7 Compressive Strength of
Type R e Cylinders (MPa) Average (MPa)
Impact Amount (kJ) 60 | 90 | 130] 160| 230| 420| 600 oncrete Lylnders a
Deck
Low Speed B 32.1 30.0 36.8 33.0
D1 O s b
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Table 4 Properties of Bolt
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Table 5 Experimental Parameter

Experimental Parameter Number of | Number of Remarks
Model Specimen Bolt
ST - 1 0 Cast—In—Place
Vertical Bolt
Bve Connection 2 4
o Tl Precast
BHC Ol"lZOl’ltEl' olt 9 4
Connection

Fig. 4 A Shape of Nut

Fig. 5 A Shape of Spiral Bar
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1. Installing Bar

2. Installing Cast and Placing

Concrete in Deck

3. Installing Cast and Placmg 4. Connecting Barrier and Deck

Concrete in Barrier

Fig. 6 Procedure of Building Specimen
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Fig. 8 A Shape of Actuator
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Fig. 10 Location of LVDT

Fig. 9 Location of Strain Gauge

Table 6 Measuring Instruments

1D Measuring Instrument Purpose

Measuring Lateral Displacement of

2 LVDT Load—Direction

L2 LVDT Measuring Vertical Displacement of
Deck

1 Steel Strain Gauge Measuring Strain of Main Reinforced
Bar

Sa Steel Strain Gauge Measuring Vertical Steel Strain at

Front of Barrier

C1 Concrete Strain Gauge | Measuring Strain at Top of Deck

Measuring Vertical Strain at Back of

C4 Concrete Strain Gauge .
U8 Barrier

Measuring Horizontal Strain at Back

Cc7 Concrete Strain Gauge .
of Barrier
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Table 7 Cracking and Maximum Load

Type Cracking Load (kN) Maximum Load (kN)
ST 41.6 94.33
BVC-1 46.0 71
BVC-2 33.2 79.2
BHC-1 20.6 40.0
BHC-2 19.9 46.7

54 s=7zxerCgxpEZEs| =27 A16A HM25(2012. 3)

AASHTO 7]zl

it 8152 46.5kNO.= Wﬂ 3, 2 AT
A= 24 A9 Hit T5kNOE 61%E =7}

& ST
Il g3 e] 49 Fa 43.35KkN2 7% vt

4.1.2 viEkt $299] (L2, Fig. 10)

g 71 aols wl vty e gk A
oM FHo ZHEZ} AEA ¥, o]d slso] W
SER]E AA vl 7k ddo] sH 5297} Wg
sHA fth Fig. 12+ vhe=2e] F2H9E HolFal
on o= W ek IS A5 A} fAlst A
kS Wolth 53], BVC 39} STAZAS vlws)
B k-] WAZE AL dAJeh= 0% Kol BVC
AEA S WegEt 9 vieate] FEs] dAsE | A
o7 g

;O

4.2.1 vk AY A3 A wWYE(S, Fig. 9)
vietke eS| 288k skee aElste] A
AE sk o]2|gt sFeE= lsto] ol WEo] st
A A} Fig. 132 71 A4 S1 91A19] H iy ES
HolFal QItk kA Ak sk -S| Aol fAkSH
BHC AgA9] 785 3] |47t 57kt =
A shzol v oZ Mol ¥7] ¢kal BEV} i

01

100.0

R O it

Load (kN)

Deflection (mm)

Fig. 12 Load—Deflection Curve at LVDT2



0 50 100 150 200 250 300 350
Strain(10-)

Fig. 13 Strain Curve at S1

70.0

R -

50.0

0 20 40 60 80 100 120 140 160

Strain(10-)

Fig. 14 Strain Curve at S4

FE(S4, Fig. 9)
o] AT WEES YER L glom,
WoSERe| ] 7] o] MASk o =A STAFA 9L
A=)

&)
Z7Fsk ubd BVC e’% ﬂ BHC AgAll= =
%55 AN EER ddy g HEo] Hygo] x4
HA] ok Zlow FekEnh

43 E32)E HEE =M

4.3.1 WEae] W 13 E(C3, Fig. 9)

Fig. 16= W32tk E’ioﬂ A3k C3 Concrete
Gauge?] sks—HE Holth o] A& o
‘ﬂﬁé%"] 7P AA WshkE AA71E sk dAEQ)

T A8A9} 2 A3 BVC AdAE 232E9 A

Oﬂuloxo]—

500 600
Strain(10-6)

Fig. 15 Strain Curve at C3

80.0

70.0

60.0

400 -

Load (kN)

300 -

200 |—ST

10.0

0.0

-250 -200 -150 -100 -50 0

Strain(10-)

Fig. 16 Strain Curve at C7

To) ) 7o) o)folA MFES] Wk A @
HhH 59 Agkel BHC AldAls= Aghtol ]ﬁzﬂ/\ o]
7191810 W eu BEY sl &
Za2)E WPEo] T Ao wekEd,

4.3.2 ek v 4 E‘?ﬂ 35 (C7, Fig. 9)
Fig. 162 W3&ek] wibe o5 AHex e afs—
HEE Ttk o] A WE E‘rﬂoﬂ M =
l‘ﬂj o] 7}ﬂ =7 ‘ﬂ“ﬂo}—% ST*.:_?E.?] ol ul5te]

R SFCIRX| | Tk =27 M16H M25(2012. 3) 55



(c) BHC specimen

Fig. 17 Crack pattern of specimen
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Fig. 18 Crack pattern of Commissure
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