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10,20,30,40wt.%), b)F+ — b ( BE&E30,40,50,60wt.%), cINL L ¥ AH S A(20,30,40,50
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Water | Max,

- © Bronzite andesite agg. Kinds of Specificlahsorp.| gige F.M |Sc Rec 'lSc/Rc

OPyrex glass agg. aggregate | E¥eVitY %) | (mm) (w mol/1)
AChert agg.

g

Non-
reactive | Yahagi river (2. 65|1.89|5. 00| 2. 74 | —m | —

Reduction in alkalinity Re(mmol/1)
»
8
)

aggregate

200- Potentialy :
deleterious ‘L?’;:ﬁ: 2:49|1.89(5.00| 2.10 |775i170] 4. 58

200- o Reactive |
e eggregate| Chert 2.a49/0.45|5.00| 2.10 [171} 21] 8. 14

100 o= H

Deleterious H
° ) A i g:"‘ 2.23| — [5.00| 2. 10 [175!112] 1. 56
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Desolved silica Sc(mmol/1) Re ; Reduction in alkelinity » Sc ; Desolved silica
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23 AARODOEEIE & RBIRIE AL

AARDEEBERZRIE. @ 40 C—RH100%,® 4 0°CiE/XkEE,® 6 0 CilEKH,
@100C-(1.0 - 1.5)kgf/cm? FIZRRE, ® 1 80C— 1 OREMAERRTEND S, #HH
% ORI L T 2R T & D RUUEDBFBERUD > B QDORUDFIRTID S B IR
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Bty b USSR 300 mmD 4 7 12X — & REEEL/1000 mm)iZ & O H AR EBWEU o
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—8— 20°C-Water
30/ Age of -2days —0— L0*C-RH0%
—+— 60°C-Under Water

3
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Accelerated curing period of AAR(day)

HCA—-F ¢+ JAEEU, EHIC—HE

WTHEI-F ¢ YT NERIT-2.3) K H2 MRZRKIZTBEEERELROBR

VIUPERIY Y ez —A(Silica fume), £2 EHESBHROMER Yt
RISEBRH R (FREERILE, Fv

Materials | Chief elements State ((:::c;;‘" Solvent [PH
= FD0.15mmPAT) O3FEETH Y, Zh s $10 -sol Alcohol sol MeCH
- ’ NTL-5108% m_s“‘;wanm«d ou:;““ Y20% | e |7
REILYVIVERRCHTEE (BUAEE voy oy 202 | Aleohol 7
e LiNO3 solusion
WTENEFH3E,5%,8%) WUk, * Alkilalkoxysilane
3. dAREREBR
S IEMMDARICRIE T Sl R OBDRZE 99 pyrex glass ag.
,\("o-.) Bronzite andesite agg. 5 S0 Added ratio of reac. agg.= 40 % constant
B 50|  Added 'ratio of reac. agg.= 30 % const, = 60°C = Under water
% 60°C - Under water ﬁ 4 No Impregnated 8]
g 4f  No lmpregnated g 0l N—ri0:2.0%
2 w0} R:0:2.0 % &
5 4 N O 20[- Age of 2days
O 20} Age of 2days 8 R10:1.2 %
g ——— ® T T Ri0:0.65%
9 10 : g
© ol
2ors SRR 0 I T i Y
[ 0 Id 2d  Sdiw 2w 4w Owew =10 [- 15 = T,
oo} L I (T T T I [ ST | 10 1 10
B ' o Accelerated curing period of AAR(day)

10° 10
Accelerated curing period of AAR(day)
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(x107%)

60°C -Under Water (x10°?) g :
- rex ass a s

50 Age of 28days No Impregnated wsol 6;°C - and" watqegr
E"LO | —O— Bronzite andesite agg.(30%) ‘5 No Impregnated
5 —2— Chert agg.(40%) $ 40  R:0:2.0 %
T —{— Pyrex glass agg. o]
o ™ -
b3 30 (40%) 30 Content ratio of
- G Age of 2days 1
020 B 0 5ok reactive aggregate(%)
S g —O0— 10 %
2 3ol —— 20 %
g % —0— 30 %
W ol o —— 0%

0 5 0 1d 2d  Sdiw 2w 4w6wBw

(%) ~10} | —1 O O T T |

-10 | | L 10° 10' 3

10
Period i AAR
065 12 20 eriod in accelerated curing of (day)

R:0 Content ratio

5 BHRERIEIRC BT 3 7 DR 6 ETILYILORIRE RISEMEAR

BUERIESOBBAKAENAL YT AH T XA ORBBEAEILYILOBAREILREEHT
71 ER20=0.65, 1.2, 2.082VWTRU2DDTH S, BXIEDR20=0.65%5 TEXFAL
BARUZ2Ve UDU. RIWBERN AL YT ABHMTIER20=1.28& Y {REMSDRITE L DI
BARELENT 2. BB 7 L hY BOREBIZ OV TROEERNBES TH B, R20=0.65%
TWIAEHEUERZRTNBR20H1.28 H32.0¢ KEILT 3 EF v — F ERIBORARENYE
T3, £z R20=2.0%Tlk Fv-—1 0% <FE (30%) <NALwvI X (40%) DJE
FEWIRRIIERS Y. ThiZ BMORRIBIU 7 LA VRERC X > TELIVORERORE
EBRELBDBIERBRUTVS,

32 BRUSHBEMOREARLEILYNLOBE

H6IRSHEEHE UTN AL YT AH I A AL RGE&OEMEAR L BARORREZILE
RURODTH 3. BRRISUBMEARZILGI VLT 28BH > h 3, COFARESRE
FRIN3ERVWU 7HE TOLBMNARIC BV TORRBAX L. ERBHBEARORELHE
ETH%, A RILE, F¥ - OBGCOHERULMEmERUE (B .

H 7 ENL YL ORISR RIMEBHEAROYR I OV THRBEBRRILE, Fv— b,

Accelerated curing in 60°C hot water no-impregnation, R0 : 2,0%

(Bronzite andesite aggr.) (Chert agg.) (Pyrex glass aggr.)
- Period of AAR (day) P Period of AAR (day) . Period of AAR (day)
__oh —6— Vday o T ey W T Ny
® 50 - —A—  1week ® 50 - —— lweek ® 50 —a—  1week
—{—  4Lweeks ﬁ —0—  4weeks :3 —0O— 4weeks
40 = 40 40
£ (Chert aggr.) g
g0l 8 30 - H30
% ¥ %
Ll ° %} © 2|
§ § §
"%'0" 0 - 2’;9;'-9=~0 oo -
o= oo g o
- = e — a————e] L
ge (g) B g (%)
-0 1 1 1 1 “10 ! 1 1 1 10 1 1 1 !
10 20 0«0 30 40 S0 60 () 20 30 40 50
Content ratio of reactive aggregate(%)
a) wHEAERLE b) F¥—» ONA LY I AHT R
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TOWRTILAYEECL VTR INS,
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FMEOBHMRHEHUEELINLZDOVT 7 LF
WF7ZN2AXYYHIA) T —, HEEY F
ARBFC & B0 U AR ORIROREIZE
ILBRUEHDTHSB. GF) BF A) KU
(B) & & 2D BITRED 5 WIRRIS
e (4 O CHHIZRRS) 2HET % TR
BUERREOM S TS DABAEZLD
() #5528, (B) TRHMHTHTH %,
UTWh3,
ZOFEDPSDTILELTILRVYFI VR
IRET L MO/ Tz 2)HEHERY F
7 ARBIC AW THHMRENEECH . B E
DORF8], (131 & FRDIIREN/F >N iz,
Fh DHEMBYFILETILRLTILORY
VS5 OHAABIEFRCHREN TS 9B R
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TERORBR TR ERMEHHE & > TR H[16!

SEFHFE & U RSB TH AR
HorhlFid. RALOTEER LD,

xpansion
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Bronzite  andesite agg.

40°C RH-100 %

R:0:2.0 *% —O— Plain (B)

Impregnation time:24hr —aA—  NTL 5108 (A)
—0O— LiNO2 (8)
—%—  LiNO2+NTL5108(A)

Age of 52days(A)
27days(B)

5
Sdiw 2w 4wbwBw
11 { 1 | U
|

2d
1

v
1d
! 1
2

1 1

T
o 10 10
Accelerated curing period of AAR(day)

a) HEHBLRILEDOGE

= Chert agg.
w50 40°C RH -100 %%
i R10:2.0 %
s 4O+ Impregnation time :24hr
& Plain (8)
S0l —a—  NTLSI08 (A)
.H —O—  LiNO: (8)
O20} Age of 52days(A) —%—  LiNO2+ NTL5108(A)
g I 27days (8)
~A 10~
g ) @Ugméi:
g‘ [} e
[ 0 1d 2d Sdiw 2w 4w 6wBw
~10F | 1 Loy 1 I O T N N
! 0 1 2
10 10 10
Accelerated curing period of AAR(day)
b) F+-— FDHE
K8 HEBKY T -2k ZMRIMEFSR
-2
10y Bronzite andesite agg.
. SO 40°C RH-100%
® Ri0:2.0% o prain (8)
g 4o —&—  Crystaliization material
§ - —O0—  Painted coat (B)
o
O 20| Age of 27days (B)
ko
= 10|
g
5 0 O
o d d Sdiw 2w 4wbwaw
-~k L 1 S ST TR i T O (N VR |
‘oﬂ °| 'oz
Accelerated curing period of AAR(day)
£
a) HHELRUIEDEHE
-2
’\(IIO ) Chert agg.
5 50 40°C RH-100 %
5 . R20: 2.0 *% o Plain (B)
% or —na—  Crystaltization material
g - (8)
& —0O—  Painted coat (B)
o
a 20} Age of 27days (B)
2
g 10~
§°T
0 1d 2d Sdiw 2w 4w 6wBw
10k L | 1 [ [ T VR
. To ' 12
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9 ARRICH O 21) BRI AN E
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iUtk | HEIERENTRERITR> R 5
& BARITHE (A0CRERIZERS) WU ko
MO UHEMERILE & F ¥ — b OBFH
DVTORRERPRUEDDTH S, HARE

,Expansion of mortar(%)

REOWEHRZ&L S -F ¢ Y TAEE A5

fEERZIThh . HIZZOHMRIIE L 8:EH
REBOTET L VM & VRIEDERT 2R
ok, EHOOBEORARLLBET TV
LYY DEEEEBUEMEmEVE %,

Z ORBOUIBHIC DOV TSHRRHA B ET 3,

3.5- RUSHIRRRFOM
DYYhka—54, 2)F+— FMEHEBR, 3D
SEARILBMREK, ONL LI AT AWH
KOABEIIOWVWTEA 3B ROE( 3%,5%,8% )
2IRBICES UZOMREHFANE,

M1 0WHHBEERLSCYY e a—LRiE
AURIBEOEL Y LORIREEERRUED
DTH 3, YYhez—LOUHEEIRIZHESGHT
50, 3BBARLD SHMROTL VDR
B2HIP1 /1 20TRMABIETES,

RARNS %, 8%&EA B TONEOTRIET
O ZWEOEIEFEEDR,

H->T 3B THTHREPEGTE S,

11, U122 F+— FEM, N4L
W 2 AN T A DOV TEL Y MEREDRR
HHRBLEBRURDDTH S, 7L YHOEERR
BOA/NT & 0 &4 ORERIMEDRIZ ZHRER
TERHMONS, QIBNLL YT AHFTADES
RWT UM ORIRERZY Y2 - A3BIRA
i1 /1 2ERT 20U, Fv— |
BUTHHW1/3TH%,

-2
o) Bronzite andesite  agg.
S0 - 40°C RH-100 %
R:0: 2.0 % —O—  Plain (8)
40} B e Silca Fume 3% (A)
—0— 5% (A)
30 —u— 8% (A)
20 Age of 52days(A)
27days(B)
10
0 O~
4] id 2d Sdiw 2w  4wEwBw
10 L } 1 {1} ! 1 L1 }l ’ L il
10° 10' 10 0’
Accelerated curing period of AAR(day)
10 YUYkt z—AiZk BARIMESE
Chert agg.
Stored in 40°C-RH100% for 8weeks
R:10=2%/C AAR started at 50, 27 days old.
e | Plain
? NTL 5108
LiNGz+ NTL 5108
e Cysiaitzavor
Cry material
g Silica_Fume i:"'
-
?_I Chert Flour 3%
- 5%
8%
1 1 1
0.2 0.4 0.6

Expansion of Mortar (%)

B11 Fv— FEHOMRINEDRO LB

Pyrex glass agg.
Stored in 40°C-RH100% for 8weeks
R20=2%/C AAR started at 50, 27 days old.

] Pain

5

NTL 5108
* NTL 5108

] Painted coat

T Crystallization material

;

=)

0.2 0.4 0.6
Expansion of Mortar (%)

B12 NALsR B OMRIIESIRD
£ 3 AARMEFHRHEER
40°C = RH100%

Bronzlte Chert agg. | PY'*X o ce aca.

Plain * 0,629 * 0,278 4| * 0.937 k
NTL Sios 0,094 0,073 0,096
LiNO: 0.035 0.049 0.037
LiNoz *NTLSI08| 0,027 0.022 0.023
Painted_coat 0,731 0.299 1,087
c""a,..“ﬁ',_','m‘ 0.599 0.302 0.728
Silca | 0.047 0,022 0.035
fume 2102017 0,016 0,032
an| 0.025 0.036 0,035
3wl 0.087 0.089 0.201
Flow |S%| 0,032 0.120 0.190
8% 0.046 0.078 0,178

* Expansion of mortar,at 4weeks
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