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Abstract Ground Penetrating Radar (GPR) was applied to an evaluation of the concrete condition of bridge decks
with asphalt concrete. Deterioration was considered to have occurred when the relative permittivity of a concrete-faced
asphalt concrete overlay showed more than 12. The relative permittivity of concrete varied considerably with the
levels of porosity and water. In this study, GPR tests were carried out to determine the influence of weather and
concrete condition on the relative permittivity for the research subject of an overlaid concrete bridge deck in public
service. According to the test results, if bridge decks are in good condition, the relative permittivity of the top concrete
of a bridge deck exhibited a normal distribution. After the deck concrete deteriorated, the relative permittivity varied
with the amount of penetrated water according to the weather condition and deteriorated status of deck concrete.
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: Initial defect occurs in a overlay (b)Stage 2

. Deterioration procedures of concrete decks at
recent times[2]

Deteriorated cement paste leaks on the overlay (d)Stage 4

: Internal deterioration progresses (e)Stage 5

: Harmful chemicals and water penetrate (c)Stage 3 :
bridge deck punches out

(a)Stage 1
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3. EQ _le_EéF HFE.“_.HP-I gEH%ﬁ% Table 2. Weather Condition
Survey day R.H.(%) Weather Note
3.1 CHAmEF 2 X ApHH July 20, 76 Summer Rain
2004 (monsoon) (during 7 days)
Akl ATy Alo)| L8 ==0] ko B
e AHeR ol T8 FQ wFoR AR August 1, %6 Summer Rain
HEE Table 17} 2T AF2AR= 20044, 20114, 2011 (monsoon) | (during 7 days)
- June 15, a small amount of rain
2012:d B 20130l ol ol on, AN s VT 2012 66 Summer (3 days ago)
2 awke] FE&AgE 119, 18, 1993 2010 3iTh Febr;gg B 48 Winter :nzlxag a;z;gn;gzg
ZAPGHIE GSSI AF] Sir Alg]=eF 4153 1GHz
Q1 F71HE2(air-coupled) SFHHIUE ARE-SHSI T (Fig. 20 100
2)
> 15 -5
Table 1. Details of the surveyed bridge 2 <
£ =
Route Super Completion g 10 - 50 -g
Name @ -
(expressway) structure year 2 =
® T
Yeongdong 1 PSCB" 1994 %‘u: s | | 5 [~
. Length No. of Strength
Location (m) lanes (MPa)
Wonju 780 2 40 o - -0
July, 2004 August, 2011 June, 2012 February, 2013

1) Prestressed Concrete Box Girder

Fig. 3. RH. in the air and relative permittivity of
concrete of bridge deck
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o Auigde AE £AE Holth A7 A
3.2 7ld=4 §4& e ZAWEA wel 217} 8.0, 100, 9.6, 7.40]
Table 23 A AP 715 dlolH S ARld 2 5 2 gi7)o] AUiGEE 76%, 86%, 66%, 48%%
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Fig. 4. Distribution of relative permittivity of concrete of bridge deck by survey time
(a)July, 2004 (b)August, 2011 (c)June, 2012 (d)February, 2013
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Fig. 5. Plan view of relative permittivity of concrete of bridge deck by survey time
(a)July, 2004 (b)August, 2011 (c)June, 2012 (d)February, 2013
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Fig. 6. Deteriorated depth on the surveyed bridge deck
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