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This study aimed at the evaluation of static and/or dynamic structural performance of ASR-damaged
reinforced concrete (RC) members. The second aim is to develop Damage Index which quantifies
ASR-damaged degree of concrete by petrographic technique. The Damage Index to evaluate
micro-cracks in concrete was correlated with expansion strain of concrete.

From the experimental results, it was made clear that the effects of ASR-damage on static and/or
dynamic structural performance of ASR-damaged RC members were small. The results also showed that
Damage Index was correlated to mechanical properties of ASR-damaged RC members so that Damage
Index was useful to evaluate the ASR-damaged RC structures.

SRR ERA
(BN - 1)
RS IEEESE & &t
2008 4EJ 1,330,000 399,000 1,729,000
2009 4R 1,200,000 360,000 1,560,000
W g 2,530,000 759,000 3,289,000

WFIE5 8« LRkR
B E O3 - fIEH - EHFHIE (R2— R8T )
F—1T— F : ASR, Damage Index, BAITERE, ‘&A1 LA

1. WEBMEE IO = F< 2o TWA. BNETIE 1980 FRIZE

R, B 7 U — MROEEDIZIB W
T, 7BV U A R(ASR)IC X B iR
THEED B OB DLW 25 & 9 R 7
HEEN R S, ASRIZEET 5 BLAFERIC

W DRICHFZE S U228, BcBr ORFZERR R
MHEINFETIZEZLN TV T2 U A
I NB DT ENTER S, Pkt o ASR
N6 5 OHESE D 72 D DIFFE T AL T U



5. F77, ASRIZ L ZHEEASR HE)E= T
7o &5 W) D BLAR O M RE FEAM T 15 O e ST I HE
FFEHOBLANOEEHINTEY, EHEEW
BTG RN TN TV S,

ASR HE15% 5\ F - BERR A E W I B3 D M
o, RIS MEREREMIZ BT D MFHZ D\ T
TN ETIIESL &N TEY, FHRmA
b RZT NS, —J7, Bl ZIXERIE iR T,
WIRIC L D HHEES, HE T 7y 7 D —
VDR LERD X A B A MERE 2R
BERD., LUl D, ZivE TOHEIX
ASR 5% 52 1} 7= RC HA OFR) 72 F) 5225 8)
DOFHfiZxRE LD THY, ASR EIEE
=T 72 RC b OB )1 5B OFEMITIE &
AEITONTE LT, MAENDRW. T7b
H, ASR {5 % 4 U= RC M OEEY S 555
B4 & o -G MR RE 2 USRI 5 2 &
2%, RC H5&EH) OB BRI 72 HERFE BRI S 72 8
HEWZD.

Tz, BEEMEEYOMFFE R EZEZD L,
a7 U — hORREEZHERNT 2 Z L1328
EOHMTITH L. 27— NOWER
EICHETAIHEEBEALRRT A0 NRT
A—2 %L, WEMERERHNZ KV MO
BNHEDIZTHHNERDD.

2. WO HEM
PLEDEEZIEE 2, ANFFEELLTO 2 5
FRAOMNITDHZEEBERE L.

* ASRIZ X A B ORI % E &I~ T8
G /3F A — % Damage Index DBA%

- ASR HBEEZ T -8kfh=a 7 U — Nk O
EREY - BhRYZEEh O RN

3. WFgED ik
(1)Damage Index B

K-1 1289 X 91, # 8 AEMVEEEREEIC %
BLIMREDOR D827V — T
2y 7iIZonTary ) — rREOOUE
WA, a 78X 2R 27 0 —o
OOEINERE, W=7 U — M ERL
TR OBIEIZ X DO OEINHE 1T
27z,

F72, FHICERI L7222V — Ty
JNZOW TR EORGE(L A2 FHT 5 &
EHi, a7 U— FOBOOEI ORI
ZALIZOWTHERABIRIC L VAL, v 7
a7l y ) — hORERER O OE R
OEURIZHOW TS LT-.

(2)ASR #8815 % 5 1T 1= RC A O RS VERE AT

ASRICE VG LI-8m=r 27 ) — ik
BRIR D IEA A FH#H AR %8 U C, ASRIZX
LEEN a7 U — N O ) (i
R, AREIERE, WIMEAEMERE, T RLX—
WL RE) 1 RIET A T

F 72, ASR 15 % % 1F 7= RC EA 12OV T,
WA OHLIEEARFEIZ LD ASR k%

AT &, BB L O AW 5k
Br (X-2) %47\, ASR {57 RC b o4
AW )36 & OV AUIBESE 55 1 7712 R E 98
BIZOW TR L7z,

4. WFFERCR
(1)Damage Index D BA%S

K 8 MR I 2 LR E D R
LEkhary sV —h7ay ZIZon T
AR AT o 7o, WIREITERFIC L D RE &
BAF 7o A0BEREER A & 5. AT RER IC L DI
RRE N RIT/ NS <, T mEkf Iz R E <
RAET HER 2R LT, $RZ, B DOREN
KEVWZEDRHLMNI ST, 27 U —F
DOVEINIZHONT T T 7 X IVIRNT 21T -
el A, a7 —rOOWENDOT Z 7
2 VIR I E 5 Bk b & R AF 7R FEBA N B
S, W27 U — OO VENBEEE
IR BRI R (AR AF LT e,

Wiz > 7 U — OO OE LI ek
A R DMRICKRE S SN, RPN S
W AN e U C LB ISR Oy OVEIT L 25 o
BL T\,

AL FA—=2 NHOOVEN, BMHFO
OOEIR, BMHEE A FAR—R b~ b
BT 500%Ih, BM—EA L FX—2 M
DF ¥ v T 72 EORAMOOE I D FE AR
& ASRgel OBHVIRILSE % 738 - Rl L,
Damage Index (Damage Indices) % :RH7-. =
D Fif% Katayama D Fi£, Grattan-Bellew D
FiELt L, TOEMEmEELTZ. X-3
(27~ & 9 {2 Damage Indices (X227 U — k
DOl L BIFRAMAEZ A L TW2Dy, #R
OFREESETHEN R, MFEEZ I BE
THOMENDDL ZENgholz. 5%, Tih
LONTGRA—=HEZEBERFL TN ZET, &Y
Eflcay 27V — FOBEELZFMITE 5
Ho L Ebins.




[4-2 9 57 BB K 2 9 57 R BR DRI

(2)ASR 215 % 3% 1} 7= RC #kF O iEPERE A
ASR [ZE VW HEEL-SHa 7Y — bRk
BRIK D EAAZFZRTABR A S, ASR ) =
7Y — NEM O ) EFEN KT TR
OWTHRI LTz, 27 Y — b ORFEER 1.0%
FRE D ASR 155517 T, MfERENE L

SHETFDZ LT ol LLARRD,
HA DR ORI e, BRI,

2O I =R FX—RINMERE & W o 72 )7
MEREIZIE, ASR HEIC L A HENRBD LI
a7 U — FOBEE L BRI 72HEBENR

bz (®-4). 27 ) — hDJFEERE 2R
B /T XA —%4 Damage Index (2 X V3T
X AAEEE A R LT,

ASR T L W #5252 1) 7= RC b O #R1H
AW 1L, #4472 RCEBH L0 & k& < A2
HIEM AR LIz, 23Uk, ASRICEK O REAL
2ROV TEN,, BELEZEDOVE N
ZAKEFENCER S E2=d EEZ BN,
Tebb, FOOVERNEROOE I X
DiFEEIL, #ff o FHIZE Y AT & TT
—F IV TOEINE LRI, Zo
XoOREMZIET I LA AT RS AEA
L 7z RC 8 Ot & kD 2 1 = X A
WX VB TE S Z 390 -7-. £72, ASR
2 & 0 R A2 51T 7= RC EM 08 AW 55 i
HZoOWTHEIbRTL Y b K& < 22 DA
WZH DD, RIEOREEEZETH RCIEYH D
e AW D2 HWD Z & TR T
LN oTn. ) E5 T T2 RC EM
1%, BERRORHEENRKRELLDH0D,
M 7B U CHf 72 38 o g, 5%
DIRFHEETH 5.

5. BRI E
(MFTEAREE . WFIT 03 M O HERF 7R3 12
=)

GeEsEam=s) Gt 2 1)

O VHELE, BESA, RS, )

10000
2000
oz @
= 6000
o
B Q
g 4000
!&L L]
2000
4]
1.25 13 1.35 14

Damage Indices
[X-3 Damage Indices & Ak & %
2035
g
7030

o
9025
o
=

'20.20
£

$0.15 :
e Y
£ 0_05 L ' L L '

1
1
1
1
1
1
1
1
1
1
> >
K W WK
wn @

— N test specimen

&A1 test specimen
A2 test specimen
-+ 31 test specimen
=82 test specimen

O I :
L 0.00 ! 1 1 ! 1 I I |
Q > > > > > 2™ >
w W K KW
— O ~ [« |
. . - Al —
orizontal displacement

-4 AKPZENL & SEARGME IR E 2 oD BfR

—H T IA T v alRiiar s —
D ASRIZ & % sk EhZ B9 5 WAL,
a7 Y — b LR, Vol3l,
pp.-1327-1332, 2009

® T. Ikeda, Y. Kawabata, H. Hamada and Y.
Sagawa: Alkali-silica reactivity of andesite
in NaCl saturated solution, Advances in
Concrete Structural Durability, pp. 563-569,
2008

¥R G314

O H Eth—rs, wEHH, FEINEE, )
wE—RE, U —K - SmRSTEE M &
HWEELZ LD~ BBR L 75
AT w2l XD ASR HilEE, K
P 64 R CEAINGR T 2, B VP,
pp-193-194, 2009

© HHEpEE, EEFA, EIEE, )5
HE—ER, [HA—3 : BMLEDOT IV H
U R HMER & ASRIZ X 2 IR E DR
%, LARFEHE 64 BIFERFINGHETHE,
% VM, pp.201-202, 2009

(® Mitsuyasu Iwanami, Yuichiro Kawabata, |
73 4, @ Structural performance evaluation




and reinforcement of RC columns damaged
by alkali-silica reaction, Proceedings of the
2" International Workshop on Life Cycle
Management of Coastal Concrete Structures,
pp-125-130, 2008

6. HFIERHRK

(ORI EE
JIlg E—ES (KAWABATA YUICHIRO)
TRNTAT B NPRTE 28 BRI ZERT - A
EH - EEMIET— o - R
&5 1 10508625

Qe 1E
=2 R OWANAMI MITSUYASU)
WNTATBUE NPETE 22 AR ST T - HIEAS
YEE - HEEFIETF— A F— LY —H—
WFIeEF5 90359232
g #7 (KATO EMA)
WNTATBUE NPETE 22 B AR ST AT - HEAR
TEES - WEERTIETF — & - TR
W75 - 90371765



