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(BAEIRE, LH, Bx 210009)

C

B B AXFENAEERW-EBSZA (Alkah-aggregate reacion—AAR) BFR M-~ EFHHAR. XOFHE
FER PR BRI, BREENEE TR BENE XM BRBELR Y (Alkali-carbon-
ate reaction—ACR) . HI THEMRZMEE AAR WEFAME, ¥ TENHALEWE X, TEEXEHIIE
R, EEMRREL . BRNEE, BEXEFR#THR. FXAEFENER LEORERESENE,

KRR B M 3 K R-BRERER
1 X THHAEKR

1.1 Ry

— AR EE AAR DR Z =54 B, BHEERAK, XEFREHBEERE
TR, FHTERANE, HANNRENRE NaOH(KOH), HRRMAARKR OH"
EERRIER, BMATHES®EE, I NaCl, Na,CO;. Na,SO, MIZEHEBMMA LR MER.
EEARAKBIBWESHER (NaCl. KC) MK FRELHRREAERN, NTTFERE
FER-EARM, XERNFTEEHNR, TR EKRBER Bt A2 UMY EE L
%%ﬂ:ﬁ'ﬁ:‘, {ﬂ.%l&@ﬁﬁm%ﬁﬁto ﬁu Na2SO4\ KZSO‘;\ 3KZSO4'N32504\ NC8A35ﬁ]
KCyuSp %50 MR FE. REEKRKASE R, WHPAEEMA Ca(OH), WEHT, B
HEWEEREAEMY, R ERAEN pHE® X 13.0~13.7 {Ca(OH), MBI pH
=12.54}, BEENRLA TR, RAEHEEKRBANMEESLESER P L5 %
AAR,

REMFBERENPESHIBEND Y, XURBEKBARHYEETRESW X
M5 & AAR,

RBEHBERL, R 1R, BMROAEGBETYES BN, 9,

BRI 5, XILBEEKR 5 KR K,0. NapO, HILTT I, HAL2Ra, —iEs
FEME BT K TR REMFHEA R, 75T AAR RIS, AEREEEN D HBEH-

. 1 .



SR I, A B4 80~ 90 4E{X Stark 1 Goguel B2 H R MBS R 3 AAR,
fHYR Sims BIAK, FEEAHESHER, EERELPELBENE, ERE-BEW
MiA#t (Many rock-forming minerals contain alkalis, but only a relatively small proportion of
these alkalis are liable to be soluble or’ releasable’ within concrete and 1n the UK their contribu-
tion is generally ignored ),

®1 ZRETNE. Bk
Table 1 Contents of potassium and sodium of rock formation

Thickness of stratum Contents of K, Na (mass% )
Rock formation
(m) K Na
Sal stratum 0~60 2.6 2.8
Hurte stratum 60 ~100 2
Olivine stratum 100~ 1 200 1.8

%2 AOTNEEEWT Y
Table 2 Major minerals containing alkalies in rocks

Albite Na[ Si3A104] Mhte KAL[(Al, $1)S041(OH)2nH,0
Potassium feldspar K[ Si;Al0;] Aedilite Nay[ ALS130,0]-2H,0
Muscowite KAL[ AlS1041{OH], Desmine (Na,Ca) [ALS;3040]-2H,0
Bioute K[ Mg, Fels Cryolite Na3AlF

Phiogopite KMg; [ AlS1,040 J{OH,F], Aeginte NaFe[ S0 ]

Hydromica Hornblendite

K<1AL[ (S1, AD)40;0[OH, - nH,0 (Ca, Na),(Mg, Al, Fe)s(OH, F),(OH, F), (S150y,)
Glauconite Carnallite KCl+ MgCl, -6H,0

K< I(Fe'" ,F&" AL Mg), 5{Sa(Si,ADO]

Nepheline Na[ AlSIO; ] Muirabilite Na, SO, 10H,0

Sodahte Nay[ AlSiO4];Cl Alunite KAL(SO,),(0OH)g

Ampgigene K[ ALS;,0;] Halite NaCl

Analcite Na[ AlSLO; ] *H,O Dawsonite NaAl(CO;) (OH),

Smectte (Na, Ca)y 33(Al, Mg)(SyOy)(OH),* nH,0

HENPHEREESRETHRIME AAR, DARRAT—HEALTHASBRRLEL
MBS, Xt R TREXPIEESRRA LRI MEGE, 2000 46 AEmErs
SN E R SVOHE, FHESMMIE S AR, Nixon W45 BRI M E S IRE
Z—RRENTEHNTL . B EIE LA Berube ZEMIT T — 5 T/, REBEER
T BT IS 0.1~12.7 kg/m® Na,O, FHIATiK 2.2 ke/m®, RLIBIRFES TN,

Berube Sy R G KIS BAIK B th 15 H IO SRR A T S R B eodT . ff1A 38
THRMAO0.7 N KOHA 0.7 N NaOH KB i, MR HMRELB L, SR T Y
1.25~5 mm &Y, P8 578 d I RRT £ 3+,

Berube B M BRI AR B 40, SERTSERRAONT 1 AT B N b i,
HRAE0~2.70 kg/m’ Z[H], E—%BER T, Durand F 53 B BB AR 57 15 1
WS AAR. LR HBIER S5EHEER (& 50%) RHRIEE L4k, i

. 2 .



B A L VT AT S B R [ 84 iE K 5 -Nepheline syenite] B4 (& 50%), HEHKHE R %
B,

XU RERWAERRERTEN, (R REBKRUTERAEN, HERPHEEE
oy, FRTERXaHHR, WRESTIE AAR #8583

HiX— R A i — S RARROLE, E—ERMGTEMNHEATBREEEH, 5
RYBRMNEZKEGNEE IR EEER, BXEAXE—EE, S8R EREE
%, B3 AAR M F XM HE A 5K RBER KT S NRAAE R REBHEITH. KIBHK
B CaOF BH X 60% ~65%, KIL/GEA 20% B Ca(OH), BMELE, K=Y hE
RIERAI 28 CaO Fri M, EXFMBERT, TR K'Y, Na* BRLWEN, Fg454
M, BEMEBERATERBELHERL, AEBRENERS DX, UAKARGBEKA
(K20ALO36SI0,; Na,OALOs6Si0,) Ky, HALZERH ALO;. SIO, HAERBHE, N “B
" TE, BT ER I A TFRKEKEZY CSH, GA-6H,0%, BRIEHFH
ALO; #1 SIO, 5E25KIKALT=Y Ca(OH), A HWERBE (BAESREEIZR)
RERFY, X R BAE KR IA AP ESERE LB AR BT, BME ALO,. SO, 1
Ca(OH), RAET AL, BRATTREEA=YRAS LBR, GLBA —E 0T a 8 B 1E A,
P RME SRR REAT B8, O B M B B — 2B TR

3 KEIE 38 THEH SR 578 d BRYFTL M
Table 3 Amount of alkalies released by the aggregates treated in 380C alkali solution after 578 days

Released alkalies by the aggregate

Aggregate Tc::l éﬂ/‘:i“s &i;l:i)a;l;:hes calculated based a total concrete aggrega

? : te content of 1 850 kg/m® (kg/m?) -
Phonolite 12.3 0.684 12.65
Gramte 6.68 0.185 3.43
Rhyodhite tuff 6.37 0.067 1.47
Graniuc sand 5.25 0.030 0.73
Dronte 5.23 0.179 3.31
Gramuc gneiss 4.89 0.139 2.57
Andesite 4.55 0.102 1.89
Lithuc gravel 4.35 0.166 3.08
Greywacke 4.04 0.145 2.68
Shale 3.22 0.047 1.12
Dolostone 1.76 0.129 2.39
Dolostone Limestone 0.26 0.057 1.05
Siliceous limestone!!? 0.27 0.013 0.25
Pure limestone 0.16 0.017 0.42
Siliceous hmestone!?! 0.09 0.009 0.16
Siliceous sandstone 0.04 0.011 0.20
Quarzite 0.04 0.004 0.06
Average 3.5 0.117 2.20

HK, REVEESSHEDMEEH—SHR, Berube 0.7 N KOH B Nat by,
. 3 -



F10.7 N NaOH %8 K* i, BalfERE4d TE FRBIER, KA RH, B NaO #
BT K0, BAHK KO BT NayO, X Fh 38 #e R H A REBE K Ve A M AE h B & B3,
WA ZIME AAR,

1.2 ¥HREHPHHE

IRERRANAGEARE R -BUEHT YR ST LA W-ER R, HiHF
KB YRR KT A2 ] RO, EBHRMESH AAR, 8 9EE KR YR K
SEETHENEHERHS 1 o’ BELIPFHBE R REERAM PRI ENMTHE,
A ERRBHATEPOWE 12718, BEKOBEIE 1538, ERRIERRESH PEE
BUEESBEAX BRAKX, BOERER D, & 1997 SR EBHE DA, HRER
BHMHBERITEIARM. T BRLBREMET 5%, RERBERITE, 4BEN
25% ~39% .8 12 1HH, HBEKX 0%LLLE, WHAT, SRR, YB8/DT 20%
i, @it; 20%~24%, # 1/51158; BRAT 25%0, NekimHAit,

RHT BT AN SEET . F1E 80 FARMRITY L CHEATIR S M AT AAR RgH|
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& RERIBA_EaRARHE AL E B BLSAKAE

MRKBAOKRET S, KRTEARNT EETFRERK. BALRRESK, MM AAR,
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THIGTA:
BIE AEEHEER (very likely to be alkali-reactive)
X EBEBEIMIEEMAEE (potentially alkali-reactive or alkali-reactivity un-
certain)
FEMAE EHEER (very likely to be alkali-reactive)
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- RILEM BBUAK T ik AAR-4, B RE7ERIE N — o R g Ak

6. RILEM/TC-ARP/02/11, AAR-5, BREREhERIGHEE

Hep A REE BRI EE M 28938 THH 60 T, AR RREL PO T R R A T4R
HRER, SbrBNE TR T AR 8 E) REETREE /MY, L E R A2
KERIR, HFRAR—RRE, XA RELAR G2 A8 PSR WA 2R 5 B i R
&, HAEdJPMEROLREILFENR, BEREH % Katayama SR BEHIBHE, FZ bk
BEMEK Kingston B35 BB SR R R IIM ,
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LB 12 EEFER-ER RN, ZERSUBTES NG IFHN A £ LR ERITE
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AAR-1 Petrgraphical
examination carried out ?

Petrography
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A1 SEfeEEENRER
Fig 1 Assessment scheme for identifying reactivity of aggregate
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w5, HEZARER AAR T™EBER, 2000 SE2EMERRIL IR 2N BT RN, &
WA B Z WK VR IR RAE RIFE R AAR AR T = B TP, PR st ke R R B o o 751 2
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