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Table 1 Specified mix proportion (A-series)

W/C | Gmax| s/a ﬁﬁé(kg/ma)
G | (mm)| (&) | w | ¢ | st|s2fs3|at|a2|gym

63 | 20 [ 48 [183 [290 [279 [120 J411 [ 495 [ 493 [ 2.90
X S1:IED, S2:@R), S3:RILERR, GI: R, G2: RILERA

NaOH
(kg/m®)

8.45
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Table 2 List of specimen (A-series)
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Fig. 1 Size of specimen
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Table 3 Specified mix proportion (B-series)

—— 3
W/C | Gmax| s/a H {8 (ke/m) Jﬁ?}?ﬁﬂ NaCl
G | mm) | () | w | ¢ | st|s2|ar]G2|gemy (ke/m®)
63 | 20 | 48 | 181 | 287 | 422 | 432 | 466 | 475| 5.74 | 12.40
X ST, 2. RILERR, G- A, G2: RILERA

Table 4 List of specimen (B-series)
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Fig. 2 Size of specimen
(B-series:Non Bend)
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Table 5 List of specimen (C-series)
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Table 6 Characteristic of adhesive materials

W | [EHEAS | EHEsEmEER| SIRES | 5IARGEME
(N/mm?) | &N/mm?) | (N/mm®) | (kN/mm?) |
BRI 928 3.20 50.9 3.65
S T 518 - -

Table 7 Characteristic of CFRP Sheet

| f#E B S (o/mm?) 600
XEHEE (mm) 0.333

2| 3R 3% (N/mm?) 4490
53R (kN/mm?) | 263
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Table 8 Crack area density of surface concrete at tensile rebars

(©

C-F4m

VUEIHIE (mm)

- 005

0.05-0.10
0.10-0.15
0.15-0.20
:0.20 - 0.25
:0.25 - 0.30
:0.30 - 0.35
:0.35 -

Fig. 4 Crack condition due to ASR
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3. 1A —=X
3.1.1  difr R R
H TR BRS S & Table 912, A LR o fif H — e s 287 B

% Fig. SIZR T, EABEREICE T, A h 7y b =%
A BTN Kt AT OO b 175 72, FRIC A

AR | BB | #EAK2 %éig E TV EFig. 61T, fEERKIT AL MR T2 0 Y0 D A D FER
(cm?*/cm?) LTS, ANTy NEOURENR B Y EITIAE T VE A
A-Fly-a | 0.00128 HEOEIDHLHIML, 2 My MEOERERDDH LT,
1%  [A-F1y-b | 000171 . - -
AN —Z A-Fly—c | 000083 27 Y — NOJEMRENOHEE L TV D,
3 |AF3y-al 000276 EF, BRGSOV TR AT ), EAMRFAFNIT
\ e ITTI Rhb BRI, AR KIS T iR TR L7z, SRR
BXU—X | " 5y [oooer2 REBD L, A EREAFNE B ED & [ & 7 -
ciy—X | 4»R C-F4m | 0.00160
Table 9 Result of experiment (A-series)
Bt EfERE | RAHE| THER =HR | ARTYMIRIR | g PRIRATE | AOKNBERIE | Lol o
(N/mm® | (kN) FHEMEGKN) | EFHEEKN) | HEBEEGKN) | HEEKN) | (KN/mm)
A-FN 242 155.6 128.1 1574 195.8 182.3 108.9 FO5IRMIR
i AFly-a| 236 2176 127.5 156.6 228.7 190.2 109.0
A-Fly-b| 236 223.1 137.0 167.8 239.8 193.6 131.6 ::pg e
A-Fly—c 236 2226 133.4 163.6 219.6 187.8 112.7
oFrp |AF3vza] 253 253.0 129.0 158.8 2445 326.1 1925 iz
A-F3y-b| 253 2125 129.0 158.8 245.1 326.6 156.9

25
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Fig. 5 Load-deflection (A-series: Deteriorated Specimen)
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Fig. 7 Crack condition (A-series)
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Table 10 Result of experiment (B-series)

s, | AR | BARE| mAER | WK | AoyNERE | BEOUEN [oONERE ] oo
i | (N/mm®) (kN) FME{EKN) | FHMEIEKN) | #H R EKN) JRAZ(KN) (kN/mm) ~
B-FN 36.9 2384 127.4 1615 258.6 - 247.7 $l605|ERIE
B-Fly 32.7 259.5 124.8 157.6 253.1 167.0 1826
fi17% - B HBIR
B-NF1y 32.7 245.0 124.9 157.7 2450 152.0 1405 =
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Fig. 8 Load-deflection (B-series) A" 0 W A A %
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MEFNOHFEIIERTLTCWD Z RN,
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Fig. 9 Crack condition (B-series)
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Fig. 10 Distribution of strain of main reinforcement bar
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Fig. 11 Load-deflection (C-series)
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Fig. 12 Crack condition (C-series)
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Experimental Study on Shear Resisting Performance of RC Beams with
Alkali-Silica Reaction

Toyoki Matsuda'”, Hidenori MORIKAWA' a, Jian WANG *
Graduate School of Engineering, Department of Civil Engineering
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The measures against maintenance of deteriorated concrete structures due to ASR have been keenly
required. Therefore, various studies on the concrete members have carried out in order to evaluate the safety
of deteriorated structures due to ASR. However, there is still no unified viewpoint about those since the
characteristic feature of ASR deterioration has a lot of uncertainties. So, evaluation of deterioration condition
of concrete members is important.

This thesis describes evaluation of deterioration condition of concrete members due to ASR and the
influence to mechanical performance and shear resisting performance of RC beams. In this study, the plural
specimens were manufactured using reactive aggregate in the concrete and exposed in the actual condition for
three years. In addition, the deteriorated members were tested to evaluate different deterioration state within
each member or among the members by non-destructive inspections and material tests. Furthermore, the
loading tests of RC beams were performed to evaluate the shear resisting performance in consideration of
deterioration condition. In this study, the degradation in the shear capacity did not occur by ASR. However,
RC beam with ASR was finished in undesired failure mode. Furthermore, bond slip was easy to occur with RC
beam that ASR precedence crazing occurred at the tensile reinforcing bars.
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