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Research on Alkali-Silica Reaction of Limestone-siliceous River Sand mixed Aggregates
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Abstract: In order to study the effect of coarse and fine aggregate matching ratios in concrete on the alkali-active coarse aggregate
alkali—silicate reaction (ASR), four kinds of mixed aggregate ratios are designed according to the common coarse and fine aggregate
ratios in engineering, and the alkali activity of the four kinds of mixed aggregates with different ratios was evaluated by Accelerated Mortar
Bar Test (AMBT) . The inhibition effects of 25% fly ash alone, 25% fly ash and 5% silica fume on the ASR of mixed aggregates are
investigated, and the reaction products of the specimens are analyzed by XRD. The results show that the four different ratios of mixed

" pessimum" phenomenon. The inhibition of ASR expansion is more

aggregaltes still have alkali reactivity, and there is no obvious
pronounced for mixed aggregates with lower proportions of alkali-active aggregates after the addition of fly ash and fly ash with silica fume
in mortar bar specimens. Fly ash and silica fume inhibit ASR mainly by reducing CH, increasing C—S-H and modifying C-S-H to
enhance its ability to bind alkali ions in cement hydration products.
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Table 1 Physical property of cement

HELs BT a

o bEEE  wEER s W
R ke / (wikg) / (gemt) FEE_/mn
i ’ W A

hHOKIR 26,4 319 3.16 A% 120 196
FMEKIR  26.0 354 3.15 A8 149 216

F2 KRMKZERS
Table 2 Chemical composition of cement /%

Rk Si0, Ca0 MgO Fe,0; ALO; SO; flarf
RHUKIE 22.67 63.44 1.42 552 3.50 1.72  0.37
FeEKYJE 21.96 63.26 2.80 3.53 4.85 2.51 0.57

R3 MEREHIEMER
Table 3 Physical property of fly ash

W AUE AUk Bkl dokht | TEPHERC%
/ (g/cm®) /% /% /% /% 28 d 90 d
2.23 8.22 94 1.2 0. 14 74 94
x4 MEREERS
Table 4 Chemical composition of fly ash / %

50, Ca0 MgO Fe, 04 Al 04 50,4 B A i

56. 64 5.96 3.06 4.72 22.40 0.388 2.80
®5 FEERMEEEIS
Table 5 Silica fume performance index
A K s akr so, | EHRI/E
/ (g/(:m3)/(m2/kg) % /% /% EH/ % 98 4 90 d

2.16 19700 121 2.4 0.1 93.32 118 110

Fx6 MERIERISHR
Table 6 Fine aggregate performance index
K AR R TR Y 41 e AksE Ek Bk RERR R
WK/ % / (kg/m®) / (kg/m®) 7% /% /% /% T/ %
N T 488k 1. 60 2760 2790 3.1 — 10.7 10.2 0.17 3.6
TR ek 0. 86 2680 2710 2.6 2.9 — — 0.11 1.3
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Table 7 The mix proportion of mixed aggregate
alkali-reactive specimens

o NTAEER/ % :

R4S T ORAN % IREEM B K/g W/ IREEMEL/ g
1 30 : 70 Ffekie 188 900 400
71 30 : 70 PHUKYE 188 900 400
72 33 : 67 FHUKIJE 188 900 400
73 36 : 64 FokdE 188 900 400
74 40 : 60 hHUKYE 188 900 400
1.2.2  IRA BRI P ] e

TR R R R R R R
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Table 8 The mix proportion ofmixed aggregate alkali—reactivity
inhibition test

ANL4ER % :

ARG TSR L/ % JReBERE A}
71 30 : 70 FRHUK e
C1 30 : 70 75% HFHRIK T +25% WK
C3 30 : 70 70% H I Y8 +25% K IR +5% Tk IR
74 40 : 60 ok I
c2 40 : 60 75% UK B +25% K
C4 40 : 60 70% YR +25% B3 IR + 5% Bk K
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Fig. 1 Plot of bar expansion of reference and
medium-hot cement mortars

K 2 Al 4 AR IRAEIRIE 21~ 24 19 14 d |
Ik RAK K K 0.183% . 0.195% . 0.164% . 0.180%,
28 d K R MK K 0.318% ., 0.367% . 0.305% .
0.325%, 4 HikfF 14 d EIKFEIAN T 0.1% ~0.2%
Z I8, 455 28 d EIKFRIRT 0. 2% i LA, iX
4 FhAS ] LU 51 TR G 1 L 38 A W AR A 5 1 ASR
TEPEE R, B 14, 28 d IR I AN BB G P8
BHECEI 3G I i3g i, 14, 28 d KRR KE, &
IMESFHEMIRZES /N T 10%, Tt “&EH "
(g, RENEA OB R m2e s ke, W
PEH 5 ARG 56 T 00F 9% AR A i B T S AE e B B
“BAL B4,



4 IR ZE 5 FIH]

38 %

0.251 4 q 7 045

m=28d |,

0.20f 035
2 030 2
§ 015 o‘zsi
g 0202
= 0.10 s

0.0 0.10

0.05

LT 71 72 73 740
WA

2 RAEAEHRRERKE

Fig.2 The expansion rate of mixed fine aggregate mortar bar
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Fig.3 Test results of XRD and expansion rate of mortar
bar with 5% fly ash alone
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Fig. 4 Expansion rate and XRD test results of 25% fly ash
and 5% wollastonite mortar
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