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Mechanical Performance Test of Fly Ash- Cement Concrete Mixed with Alkali Excitant

LIU Fer peng] , GONG A1 mingl , WANG Liang ze nan',YANG Yar ]ing2
(L College of Water Conservancy, Yunnan A gricultural University, Kunming 650201, China
2. Tangchi Street Agency of K unming Yangzonghai Scenic Area Management Committee, K unming 652103, China)
Abstract: Based on the laboratory mix ratio of C30 concrete, the fly aslr cement concrete was mixed with 30% fly ash to make
three experimental groups which were also mixed with the best dosages of NaOH , sodium silicate, and CaO, respectively. A fter
vibration molding, the impacts of alkali on the mobility and setting time were det ermined. The microstructure of mortar was ir
vestigated using the scanning electron microscope, and then the samples were maintained to age. A ccording to the Standard for
test method of mechanical properties on ordinary concrete), the compressive strength and splitting tensile strength of the corr
crete were measured. Through the comparison of strengths, the intensity increasing rate was determined, w hich can help under
stand the im pacts of mixing alkali on the strength development in the early and late times. The results showed that (1) mixing
with alkali can coagulate and decrease the mobility of mortar; (2) the fly ash mixed with alkali has a rapid strength development
in the early time and a slow strength development in the late time, and the strength at 90 days can meet the design require
ments; (3) In the scanning electron microscope experiment, due to the quick cement hydration speed, the activity of fly ash mott
vates, and so the strength in the early time improves; and (4) the economic and technical benefit is remarkable for the fly aslr ce
ment concrete mixed with alkali excitant.
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T he physical performance parameters

of 0-level fly ash
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Table 1

TRbR 2R R TKEL  BFERE FKE =S
FRATME (%) 131 104 22 01 0 73

Bol: AR5 BT CaO KB 55 &% NaOH 3y iR i f A
A BT ELPEfE YWE R B K o BRI B R T HOom
KEBI5ME .
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Table 2 Mix ratio to test the impacts of

sodium hydroxide dosage on the mobility

a5 KIKEL BYEK g KPe/g  NaOH(%) HArUERb/ g
LFH3 0 50 120 280 5 800
LtH4 0 50 120 280 6 800
LEH5 050 120 280 7 800
(2) Fk&s it )k 56 o
H= R g

ARG A HR K U8 VR B Y 7K A2 45 N W) 222 s A
By E I EN[ S1( GBI T 1346 2011) , I5E HALHR B 5 (5%)
BRI DE 7K U 5 56 AR I b vl B B 1 S A0 et R 256 gt
TR, 5 T BRI A 5% e e A R 45 T IR0 (¥ 5 i o SRR L
W3 3.
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Table 3 Mix ratio to test the impacts of alkali

on the setting time of gelled material

RN K 0 GBI K 5% Bl
N 131 / 500 /
NF3 136 150 350 /
NF3H 136 150 350 NaOH
NF3-S 136 150 350 K % 5

(3) J12E RIS .

ALK FRE 28 d BB KL FBEN 30%,
NaOH HHEBEN 6% , Wil KIS 54 6%, Ca0 FtEds
Hh 8% . I LL BB R E A AR B L R 4.
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Table 4 Mix ratios of gelled material concrete with different alk ali excitants
WFE K/ kg K] kg W1/ kg FTlkg Kikg W3R (%) W5/ kg

€30 287 660 1225 205 35

C3630% 0 F 287 123 660 1225 205 35

C3030% 0 FF5%NaOH 287 123 660 1225 205 35 73 8
C3630% 0 F5% /K35 287 123 660 1225 205 35 73 8
C3630% 0 F8% CaO 287 123 660 1225 205 35 98 4
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Table 5 Impacts of NaOH dosage on the mobility
%y BN/ mm
Lt H3 200
LT H4 187
Lt H5 178
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Table 6 Impacts of alkali on the condensation

of fly aslrcement gelled material

ik WY min %t min
N 230 280
NF3 220 297
NF3H 170 211
NF3S 168 228
7
Table 7 Compressive strength of concrete
MPa
WAE 74d 28 d 90 d
C30 24.6 32.2 371
C3630% 0 F 16 3 250 326
C36:30% 0 F 8% Ca0 18 9 23 2 30 6
€3630% 0 F 5% NaOH 18 4 21 8 29 2
C3030% 0 F 5% NaSiO; 17. 8 22 3 30 6
8
Table 8 Splitting tensile strength of concrete
MPa
A 7d 28 d 90 d
C30 12 1. 8 20
€3630% 0 F 038 1.4 19
€30:30% 0 F 8% Ca0 10 1.3 19
€3630% 0 I 5% NaOH L0 1.4 138
C3630% 0 F 5% NaSiO; a9 1. 4 L8
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Fig. |

3dSEM 1. 00x 2. 00x
The 3dSEM 1. 00x and 2. 00x photos

of the general fly ashr cement mortar

2 NaOH - 3dSEM 1. 00x 2. 00x
Fig.2 The 3dSEM1. 00x and 2. 00x photos

of the fly ashrcement mortar mixed with NaOH excitant

3 - 3dSEM 1. 00x 2. 00x
Fig.3 The 3dSEM1. 00x and 2. 00x photos

of the fly ash cement mortar mixed with sodium silicate excitant

4 CaO - 3dSEM 1. 00x+2. 00x
Fig.1 The 3dSEM1. 00x and 2. 00x photos

of the fly aslr cement mortar mixed with CaO excitant
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