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An Experimental Study on Application of Surface Coating to
ASR-occured Concrete

Hidenori HAMADA®
Tarek U, M.#*

Toru YAMA JI#%%
Kenichi KOMURE#®*%%

Synopsis

It is more than 30 years since ASR (Alkali Silica Reaction) problem was recognized in Japan.

In port and harbor structures, the first report on the ASR problem was issued as a PHRI

technical note more than 10 years ago’. In the last decade, the concern to the ASR problem o
in the concrete engineering field was dissipated. However, in recent years, a serious real -
structures” damage due to ASR was newly found, and, the significance of the ASR problem is
recognized again. The research work described in this report, is focused on the effectiveness
of surface coating on the prevention of ASR reaction and expansion. The main objectives of
this study are, 1) to check the effectiveness of surface coating on the expansion prevention for
ASR affected concrete, and 2} to check the effectiveness of surface coating on the internal
stress of ASR-affected RC beams and RC columns under sustained load. The main
conclusions obtained in this study are as follows: ‘

1) The ASR-affected concrete located under very severe wetting conditions in which
concrete surface is always wetted, such as submerged or tidal zones, could not be thoroughly
protected from expansion by surface coating.

2) The best surface coating material is varied depending on the environmental conditions.
Therefore, the choice of coating material should be based on these conditions.

3) Under mild wetting conditions in which concrete surface is exposed to wetting and drying,
surface coating can protect concrete from ASR reaction and expansion. :

4) Surface coating effects can be obtained when concrete is coated before the initiation of e
ASR reaction and expansion.

5) Surface coating effects can be obtained when all area of concrete surface is coated.

Key Words: Alkali-aggregate reaction, surface coating, concrete expansion, expansion prevention, internal

stress
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DEEILND,

P RSO BMAERTE LA BEROH B BK
BRI > THERENH2EREELEThOH L EHE
CEEEOSLETEIREALEE VAR
DRSS L h o o B R

fTE1-B.1 HAREMIIHITS ASR FUCHEH 5AE O

fi&-B.1 FKoHAFRHLATWEEREY
Na s A & Na 2 H %
1 | Andesites (%LLEH) 20 | Opal (F/%—)
2 | Arenite (FL 31 }) 21 | Opalsilicious limestone (&F# /{—MFWHANKE)
3 | Axgilite (7—V 54 b) 22 | Opaline chert (F/3—VHFv—})
4 | Arkose (TEmFSE) 23 | Opaline sandstone (7 73— W HRE)
5 | Basalt (ZFE) 24 | Opaline shale (3 /1—VHER)
6 | Beekite (¥ —# 4 }) 25 | Phylite (FHE)
7 | Chalcedony (FEff) 26 | Quartzite ({32}
8 | Chalcedonic chert (E¥IHF+— ) 27 | Quartz sandstone (FH¥HE#LE)
9 | Charnockite {3E¥REAIERE) 28 | Quartzarenite (B#EHET7 L+ )
10 | Chert (F % —}) 29 | Quartzwacke (FRIEHE 7 4)
11 | Chlorite sandstone (FREOEE) 30 | Rhyolites (FUiEsE)
12 | Dacite (H#EZIE) 31 | Rhyolites-obsidian (H#E—EWRE)
13 | Flint (X4TH) 32 | Schist (H&)
14 | Geanite (FEmE) 33 | Siltstone (¥ +8)
15 | Granite gneiss (TERAFEE) 34 | Slate (E5HB)
16 | Granodiorits gneiss (TEMMIER FEE) 35 | Subarenite (%77 LF A )
17 | Greywacke (LA 747 36 | Subgreywacke (F7 ¥ LA 74)
18 | Hornfels (RN > 7 =i &) 37 | Vein quartz (IRIAF )
19 | Novaculite (FAf& EEH) 38 | Voleanic glass sand (XU F R)
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