ASR-deteriorated bridges and rock type of
reactive aggregate on noto expressway
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ASR-Deteriorated Bridges and Rock Type of
Reactive Aggregate on Noto Expressway

Toshihiko Minato* and Kazuyuki Toru **

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.

) Years i ASR deterioration level
Bridges d Bridge Bridge pier
passed| butment| Beam Column | Footing

A 28 O il il Jili
B 29 Jilg i i i
C 31 i — I @)
D 28 I* o* I I*
E 27 il I* I I
B 28 o* O @) @)
G 31 I I* I i
H 31 i Il i I*
I 30 il I* I* *
J 30 )il I* 1 *
K 33 In* - I I
L 32 - - [ il
M 30 il )il I I*
N 34 I - I —
0 32 I I* Jlil I
P 32 I — I* [ =
Q 33 I - Jil 1=
R 33 it hlig I I*
S 32 i - i} (@)

QO : No deterioration
* : Fracture of steel reinforcement
I, I, I : 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)

HERICK D, BEBEDH I AL EME I 60% BED
BMBERBIZCEELPERYVLRAENRETEZ L
PHEBENTWBDOT, ASTM C 289 D [WBIENEE]
ERT 74V ERRICHEE LT3,

HEMICHER Sh-RIUARAIE, §5 2AEoRus
Wh (BMoOE  meTMfX, A6 - Srn
Bkl 7 B EBNE  GUmMELRRILE) L
mEORINERA (BMOE | HEHH L OB,
BESMEFENEM I VR I NTA v EEL G, K
IWHFAR—FEBLCED, ZAA254 L (BEVE
vaF4 b)) ST O28ENH - BEBRERER
PR SN MROEM OFEZE % Fig. 61577, 19
D ASR HILRERO BT, BIIEENEX -2RIIE
FERUNEOBMEHA L2 ABBICBE, WH
LCHHE) 13 ASR HIL BB ThH -7z, RO D 17
BDS> 5, 13 CMEIEORLUSRALZHEAL TW2,
Fig. 6 ITRT &9, BBEEOILHII3I>OFEL
RILEOREER G, W55 JUPIRD SEET 55,
SHORELD, BEAREROBRERIIZEM O
RFEREA R S50V, PIRTEEOMIEL L LIERA A X
N ERHEAL 2 Z2ofbiz, RUEMRLELRD
HHNEO)BPOBEEM#FHL 228 (BHIV
L#E) CBLROEEFINEDIDAEFERL - 2B
(CHBBLUNE) b7z,

—%, HEMICBBLIUNBDIIBER R E
DN, BERIZ ASRIZFRA LTWhish o7z,

Andesites |
Monzeq:': " A

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.

RINEFRADOT LAY BHEORERSR % Fig. 718
. BMH» o070 ) EHRREE, KBty
LBIRE TR 38°C) AHWTWS, 7TAh VA
RERTIE, BEFL 2284 Gmm BUT) #KEB{LAILY
v ARIRIKIATR B - RA L2tkic, BE 38CHT 7
AF g 2 BRHFPIREF L, TEOMENZ TER P OF +
Va4t y Na) BEUHY DALY K) DIRE%
BB EEAMc LR L. BMLEDOTAAY
HBHE (mg/g) WEM 1g 720D NaO ZEffiz sy
BHER (NayO + 0.658K:0) THEER L7, ZhE COHE
kD, EEREREROTY 2 Y — FTIE30ER B
FHEURBETE ASRAFET LTOANWZ A6 2
KoTER ZhiL, Fig. 710RT&312, WUARG
DERIHTHA RS T X, ¥t ELE» 5
Eflichb7anymnars ) — riZBEH LTS
OBRFELEFEREEX oN-2F7-, 27 OEFHER
BoORZN L RIECHEBSGEBREOHERE Fig. 8108 ¥. Z
NETOFRYILD, #5 2ABEORIIERLOIE—H
ASR MRAT B L kUK T ADBBIZEDEMH»SE T
LAY BEHE X, ASR FLOEEAERIZHEDAET

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)
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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 (fc)

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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