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A Case Study for Deterioration due to Alkali-Silica Reaction
in the Cement Concrete Pavement
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“Dept. of Civil Engineering, Kangwon National University, Kangwon-do 200-701, Korea

ABSTRACT

The Alkali-Silica Reaction (ASR) may cause a serious failure in the concrete pavements and structures.

Several researches in some nations have conducted the continuous studies to prevent failure of the concrete structures by
the ASR distress as well as the studies to manifest the mechanism. The researches on the ASR have not been performed
affluently in Korea because the distress due to ASR has seldom been reported literarily. In this study, we tried to set up
the systematic scheme practically for verifying the cause of distress due to ASR by using the visual inspections in field,
the chemical method, petrographic analysis, and Electron Dispersive X-ray Spectrometer (EDX) method of Scanning Electron
Microscopy (SEM) in laboratory. The chemical method, petrographic method using SEM, and X-ray method were used to
verify the cause of pattern crack on the surface and internal crack in the plain concrete pavement. It can be concluded
that the distress of a specific site in plain concrete pavement was mainly due to ASR. The chemical method, the
petrographic method and EDX method using SEM may be the effective tools for verifying the cause of AAR distresses.

Keywords

1.M

FEvetllA] AHME ZIHE FERE GE-dd
7} kgl o) WAT sl Aldle A RHA &
I A, 2y, A2 1EER IR AWE 3
ZE T de-de7t vhe 2 =R
2 2 22 39 4z 4o A ol
M g7 Agl gl g # IR
o] HA3] Hagh Aol ¢ vt o 3 d

Al E

wollMe d2de-delst vt
™, s

7ho

A

[e)

ot ok
o

Ml

ol
_E'_

¥

i}

o
N

—_—

FN

bs
7]

T
O:“é

ki

=~

o

I

RO
)

lo ¢

]

wa R
;O

-

o

123

=L
=

A3
4goldt. 24
o F2 Astel o) AWE BAE FEEY JTA
5% ASE $2-89 g 2 BL-AAT B

*Corresponding author E-mail : kkyun@kangwon.ac.kr
Received September 5, 2005, Accepted February 28, 2006
(©2006 by Korea Concrete Institute

alkali-silica reaction, asr gel, cracking and spalling, cement concrete pavement

=13
=

o] 73|
zZr2] g7}t
A 2rE A
Zre -4 7t

eze] - g
OH °¢]&°] &
ol o8 wAy st
1322 Qo) g5 o
, A, A, AY

Ao, dge-dest

]

i
N
N
N
ol
12

-

in}
o

(03]

WL

io“r
LN

e
g
k|

N,
ofl Q
i

BN

M

2

O

flo
off
il
i)
z
o]

o
T

o
R

2 0 M A N o 2

2 op

o 12

o,
s

eI e )

o (I
£ Lo

o

Jo

o oX,

o oX
ol
W

iy

(U
i,

o

H o

fu
2

oo T oox O HE o O > N

I ol

D
1e

2 o
132 Im
2
X
rr
>
=)
|m
il
it
)

My

P
o
—_ e =
T 0%
ol
ol
2

=

=

2 gz 2

il
oz
e

o] 90& + SEM : Scanning

355



Electron Microscope)®] 9jW#] #4F 33 7)(EDX : Electro
Dispersive X-ray Spectrometer)®} AASHTO T299-20002]
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Table 1 Mix proportion of cement concrete pavement
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Flexural strength | Slump |  Air Type of Water | Cement | W/C S/A Sand | Coarse AE
sukg/em’) | (em) | (%) |ageregate (mm)| (kg/m) | (kgim') | (%) | (%) | (kgm)) | kem) [ g’ | %
45 4 4 312;59 152 345 44 40 734 1,139 S18 0.15

Fig. 1 Cracking and spalling on cement concrete pavement
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Fig. 2 Random cracking and spalling
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Fig. 3 Internal cracking
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Table 2 Type of mineral of aggregate

No. | Rock types Mineral Sub mineral
. quartz, micro-plagioclase,
L | gneiss plagioclase perthite, calcite
’ metamorphic | quartz, orthoclase, muscovite, calcite,
sandstone epidote, chlorite, opaque mineral
quartz, orthoclase, plagioclase, muscovite,
quartz . . .
3 oroh calcite, chlorite, opaque mineral,
porphyry felsic ground mass
4 | schist quartz, othoclase, plagioclase, muscovite,
opaque mineral
calcite, diopside, hornblende, chlorite,
5 | mable .
epidote
hornblende quartz, plagioclase, epidote,
6 . ;
gneiss hornblende sphen, calcite
7 | phyliite quaf[z, mu§cov1te, calcite, mud-mineral,
felsic matrix
gneiss quartz, plagioclase | calcite
9 | mud slate quartz, biotite, chlorite, opaque mineral
10 | mable calcite quartz, muscovite
11 | mable calcite 9‘?"1@ hornblende,
joicite
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Fig. 6 Surface on asr gel
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Fig. 7 X-ray spectrum of cement paste
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Spectrum: SER4

Range:10 keV

K KatcaKal

Fig. 8 X-ray spectrum of reaction product

Fig. 9 UV-iight condition
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