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ASR-Deteriorated Bridges and Rock Type of
Reactive Aggregate on Noto Expressway

Toshihiko Mmvato * and Kazuyuki Torn**

There exist large numbers of ASR-deteriorated bridges on the Noto expressway through the center of Noto
peninsula in Ishikawa Prefecture. In some serious cases, a very severe deterioration which appears to directly be
related with the reduction in load carrying capacity of structures has occurred; the significant decrease in compressive
strength of concrete, the loss in bonding strength around steel reinforcement, and the fracture of steel reinforcement
at the bent and so on. This study aims at investigating both the mix proportions of concrete and the rock type of reactive
aggregates used in ASR-deteriorated bridges. Furthermore, the relationships between mechanical properties of cores
taken from various portions of bridge pier and ASR degradation ranks classified by the various inspection were discussed
for the purpose of the diagnosis and maintenance procedures of these bridges.
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Fig. 1 Location map of ASR-deteriorated bridges on
Noto Expressway.
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Table 1 Ranking of ASR deterioration level of bridges

classified by various inspections.

ASR deterioration level

Bridges Yearz Bridge Bridge pier
Passed|  putment| Beam Column | Footing
A 28 O )il I I
B 29 I )i I Jill
C 31 )i — il O
D 28 I* o* I I*
E 27 il I* I I
F 28 o* o o @)
G 31 I In* I Jill
H 31 il I I o*
I 30 il I* I* [*
J 30 I* I* ) 1*
K 33 m* — I il
L 32 o* - I I
M 30 Il il I o*
N 34 il - I —
(0} 32 I I* il I
P 32 I — I* I *
Q 33 I — il I *
R 33 i I I [ *
S 32 I = il @)

I,

O : No deterioration

*

: Fracture of steel reinforcement

I, II : Ranking of deterioration due to ASR
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Fig. 2 Classified cracking level for beam, column and footing of ASR-deteriorated bridge pier.
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Fig. 3 Outline of core drilling from concrete structure.

Fig. 4 External appearance of long-sized core taken

from internal concrete structure.
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Fig. 5 Alkali-silica reactivity of aggregates assessed by
chemical method. (JIS A1145)
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Fig. 6 Transportation route of aggregates in construction
of bridges.
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Fig. 7 Amount of alkalies released from crushed
andesites and river gravels.
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Fig. 8 Polarization microscopic observations for thin
section of cores taken from E bridge. (A : Interfacial
zone, B : Andesite particle zone)
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Fig. 9 Overview of fracture of steel reinforcement in
beam of bridge pier. (J bridge)



REEA KRR O ASR HUARSE & BUBTERM OE AR 785

32— b ONEEH LA U B s T
BH, BEEERBREROEMIZIZ TS ) ) B RO A
WM SN OMRFH Eh7zk> ThH 50

4-2 ETfrlckd ASR H1LEDIEE
REAERNER COa 7 OMERBROSIEREE LD S
&, Fig. 10T TEBDTH 5. BEBAREKOBS
BLOREH (20, BBLUT7—FV ) ORGHLUER
L, 7— A UKL SRCHEEDRRLS, 21 £721%
24N/mm? Th 5. F7z, BEEFARERNOEZL I OR
AR ISR IEERRIE D 20 25 30% B LICiE e h T
WBZEPHENTWS, LA T, d@H, ASR 2%
ELThaW, f[exay ) — b2 eRLEZa 70
JEAFRE 1% 30N/ mm? & [l 5 Z &3 Z & &R L
Tw3, —f, RENEEE (D) ORI 5 EFRE
L7227 OO RE L5 &, Fig. 11187
BN THS., ZORIZEWTdEE KTy 7)) — &N
FTHIER 2 5N T, Tay FAFEFIZEDSIZONT,
a2 )= bDASRBILENKENED LYW TE 5.
Fig. 10 5L O Fig. 11 K0S L K512, BHDIZD
RT—F VTIOR3 73,60 DL IR L
TASRFHIEN D KEL BBZ W nh Db, TR
RZ LD - BEEMFORE LD M OPAIIZ &
BIREMEOMENKENI LICLZEDTH S, £7-,

o 1t t
1200 . 2124 Abutmen
All Bridges < . ABeam
1 O Column
1000 4 ¢ Footing

Sound Concrete
800

600

Ec/fc

400 - 4 Mg

200

0 10 20 30 40 50 60
fe (N/mm?

Fig. 10 Relations between compressive strength (f’c)
and elastic modulus (Ec/f’c) in cores taken from

all bridges.
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Fig. 11 Relations between compressive strength (f’c)

and elastic modulus (Ec/f’c) in cores taken from D

bridge.
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Fig. 13 Relations between compressive strength (f’c)
and elastic modulus (Ec/f’c) in cores with and
without fracture of steel reinforcement.
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