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Groutability of Ultra-fine Fly Ash Cement Slurry

FANG Ran,PANG Jian-yong, HUANG Jin-kun, YAO Wei-jing, WANG Ling-yan
(School of Civil Engineering and Architecture, Anhui University of Science and Technology,
Huainan 232001, China)

Abstract ;: As the waste of power plant,widely distributed ultra-fine fly ash is of small modulus of fineness, hence
improves the fluidity and groutability of cement slurry by mixing with cement. In this paper, orthogonal tests were
carried out with water cement ratio, ultra-fine fly ash content and sodium silicate content as main factors. The physi-
cal properties such as gelation time, viscosity and stone rate of the slurry were determined. On the basis of range a-
nalysis, variance analysis and regression analysis results, a new type of fly ash cement slurry with controllable gel-
ling time was developed, and the formula of predicting gelling time was regressed. Finally, the groutability of the
slurry is examined through model test. The research findings demonstrate that ultra-fine fly ash cement slurry with
water cement ratio as 0.8, ultra-fine fly ash dosage 70% , and sodium silicate content 15% is of fast gellation and

good viscosity, and better grouting performance compared with ordinary cement slurry.

Key words : ulira-fine fly ash; cement slurry dosed with fly ash; groutability; sodium silicate; orthogonal test

BAE TIRARIBESE, B T E AU B BCR o 4R

| mnas SRRl o GBS S A T I 7 B4R FEUR IO M
RES FERIZSE A B P b B OB, I35 PB4

R TR TP, 22BN ARMZENE  Probds TR, IE T HHE S 09 IE 64 1 A SC
W), A SR IR A 9 AT ARSI AR X — SRR T AR /I LB B B K A R A T
it IS, I8 H] COMSOL R A7 B LA, X
VA HAEEIRNB GEIMRL GEK T L0 RS KER e AT T b 5e; — L8 F il A

%S B #3:2017-12-04; & [E] H #3:2018-02-06

EE&WE:HFRLEWE BN % 447 BRI HP 6 B AR B3 H (Anhui - 0003 - 2016AQ ) 5 & B 4 F A% B AR B 2% B K Wi H
(KJ2015ZD20) 5 3 T K055 A A3 4: 70 H (2017CX1006)

EEET: 7 1(1994-) B LA A 507 )k 1 T . E-mail : fangran2496@ 163.com



%9 H

AR TR0, % AR o it SR A B K SRR L
FRRURCBA SO S UG T ARG R b
— SO EF A KPS FEIE R AW TS, i i o K e
AL IMAAB LR T5 2 IE S B F ] — 205
BRI, IR AT R s B, SOR R
ﬁ}[6710]0

B REIAT g AR ) (9 2R ST, oA I A
7R R R PR ARG YA L AR KA
RS REII — Tk, 38 B AT A0 BE R AR IN I R . A
SCHRE R AB RO MUK BRSO 1 BB AR AUK
HhC B — o R A A R DK TR, BT T R A
By IRAB i KIS 15 B KK LR SRR L e
P [5] 55 9 BV B 1) 5 ) 0 Ao A 2R X B T
TR 240 AT JAE K 7K 308 35 8 0538 7K T 9 14wl T A
E5Fo

2 wmHR St

21 EXKBEHH
TR e SR T R A BT S b AT RS ) A 7 1
P+ 0425905 S HEMRER 7K U8 8 40 by M DR P 78 e
TRBFHT B R A BR2S m) A 7 B A 0, B AR
OIARAE 32 wm PAR AR o WAk 15 KB 2R e
T T 2% B SR AT BIR 2 ) 2R 7 B K B8, A6 5 A
73 WA 2533 K Dy i kK o
x1 BEMERLERSFREESE

Table 1 Chemical composition of ultrafine fly ash %
Si0, ALO; Fe,05 CaO0  MgO Na,0 SO,  peski
58.48 27.69 448 299 0.77 3.83 1.00 0.76

x2 KEBUFERS

Table 2 Chemical composition of sodium silicate

PR KAEWR NaCl il SIOFRE Moy %/
DR D BRSSP RS % B % M (g- om™3 )

0.05 0.60 10.2 25.7 2.6 1.453
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Table 3 Test schemes
B DE el FZE A K% B/ % HZ /%
1 0.8 90 5
2 0.8 80 10
3 0.8 70 15
4 1.0 90 10
5 1.0 80 15
6 1.0 70 15
7 1.2 80 15
8 1.2 90 5
9 1.2 70 10
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Table 4 Values of test indexes

S LA T

1.401 36 11.75 1.9 97.5 0.003
1.418 37 11.53 2.3 98.2 0.008
1.429 37 10.25 1.8 98.9 0.005
1.381 38 11.77 2.2 95.3 0.009
1.393 36 10.93 2.4 97.6 0.006
1.412 39 11.35 2.1 96.8 0.004
1.368 38 12.30 2.3 89.2 0.013
1.382 35 12.68 2.2 90.1 0.016
1.398 36 13.42 2.5 91.7 0.021
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Table 5 Result of range analysis

YT b AR H R R ZE R
H#E A H%E B %C
AHX 2% i 0.015 0.030 0.030
i 1.333 1.333 0.333
s ding|a 1.620 0.270 1.080
Hrok % 0.133 0.167 0.267
A% 7.867 1.800 0.433
T 0.011 0.002 0.005
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Table 6 Result of variance analysis of gelation time
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Table 7 Result of regression analysis of variance
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Table 8 Test errors and regression statistics

r B b ‘
H 2 iy gy P PR

WHOH 8.702 1140  7.636
X\ WA 4219 1.000 4.217
X, Z% 0.019 0.022 0.880
X;WRK -0.136  0.048 -2.821
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Fig.1 Photo and schematic diagram of test device
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Table 9 Indexes of slurry performance

1Y F WK OTEREFRE, RFRE/ 28 d 45450
TERARY 7JTZ|§ (J}f . min/’V\1 ) (g- n}i% ) E/ﬁlpal
B IR 0.8 32 45 2.79
i RR R K 0.8 6 58 4.12
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Table 10 Parameters of test fine sand

E (NI 1 /N HE/ BB R K
54 It (kKN +m™) (107%2em - s71) /%
0.36 0.3 13.8 2.16 10
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Table 11 Sieve allowance of fine sand

fiFfL42/mm 5.0 2.5 125 0.63 0315 0.16
iR /e 0 7.4 6.5 56.1 3474  79.8
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Fig.2 Comparison of discharge between ultrafine fly
ash cement slurry and ordinary cement slurry
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Fig.3 Comparison of diffusivity between ultrafine fly

ash cement slurry and ordinary cement slurry
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