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Study on Physical Response and Evolution Characteristics of Fly Ash Cement Slurry
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Abstract: Because of its excellent engineering performance, fly ash— cement slurry has a good application prospect in the
reinforcement and water plugging of tunnels and highways. By measuring the wave velocity, resistivity and T, spectrum of different
proportions of fly— ash cement grouting materials, the variation characteristics and evolution mechanism of each parameter in sealed
state were studied. The results indicate that wave velocity and resistivity are positively correlated with age, while water content is
inversely correlated. As the water cement ratio and water content increase, the degree of hydration reaction decreases, and the
resistivity and wave velocity show a decreasing trend. When the dosage of fly ash increases, at 1 and 7 days, fly ash has an
inhibitory effect on hydration reaction, reducing water consumption and increasing water content. Wave velocity and resistivity are

negatively and positively correlated with it, respectively. At 14 and 28 days, the active reaction of fly ash was enhanced,
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promoting the hydration reaction. The change trend of the resistivity and wave velocity of the 0.5 water cement ratio grouting

material with the addition of fly ash was opposite to before. But for the 0.7 and 0. 9 water cement ratio samples, the wave velocity

and resistivity showed a trend of first increasing and then decreasing, and then increasing, respectively. The research results

provide some reference value for the research and development and engineering application of grouting materials.

Keywords: fly ash; nuclear magnetic T, spectrum; wave velocity; resistivity

0 3

TR A g e [ HE R e A Tl [ B, AR
2020 4EJfE, MEFREAT A 30 2 ¢, FARFROR Y,
TE 5 B b b B0 (R, 3 2 ) A 25 B 3 TS
ettt NI, S EUBR R TE m AR AR,
RIS CXURT BAR, HESHER ORI AT K R E
By D

HAT, SHER R A 2RI, e K
HiEl Al Li, Ga 254 @I, MR i, F e
BEL BCPERE SRRSO o, R A
IR J RS X BB RN . Bis . HK%E TR
Hh OSSR 0 4 R B
AT B TR G e R K YR SR A I T A e
HAWEh2ZE . ke IS aea ", K B
BLAFAUSKE | IR AT A Ak i3 K R TR 0 TR
B PRI, BB RICIE AK U A X R R
LA B 0 250 3 2 e 400 0 1) o B R 5 SR, S WF 7
25123 S S () G AR S UEA ik v 3 bR
PEATIRGG, BFSE TIZM i ARSI . e
VS ARatsiat; ERTFE D WIS T ARIRIBC Lk 8 - B
MR — KB AT RHR PR 3R A F
SRR IR IR B 0 A0 [ R F) S

LRt gE 2 45 P e BB — K8 3 A R
2p KASTEARAE , AR R R 0 1 A P s P 5 K
SHE ., PR SS BB R AT AT, T HERR
SARINZR T, B4 AR RBLS LK - K8
WOk, SERFER B PR ER . Pk, HkE%ES
BN, 38R IR — 7K U8 W R 2 T AL R A R B
W, DR R IR — KU TR AT . I
Wit T IS 2%

1 REMBRERE

1.1 XHH
WK IR AEANK e, TERESEULE 1; R

il

R WA, PEFRER WK 25 7K EHRK, pH
HH 7.0,
F1 KREEWIEER
Table 1 Main physical indexes of cement
. Al G b BEAGATE/h PUERRE/ MPa
/um A gz 7d 284
23 0.28 B 7.5 21.5  40.3 53.1

x2 WMEREZEYEIER
Table 2 Main physical indexes of fly ash

B i FFH 5/ %
/% / (g/em®) Al O, Sio,
0.28 2.55 24.2 45.1

1.2 XBNELF %

e 12 FORREIAK . (0.5, 0.7, 0.9) . st
KBE (10% , 20% . 30% ) BB IEIK - KV HE K
WAL, FRERYE IR . KT FIK, B K U8 -5 8K i
ABEFEHLAN THE 1 min, S8R5 218 A K B 2745
FF, FIFH NDJ-9S #5825 H e S Al o 1 e R
KA 50 x 100 mm [BFE B0, B AR 5
R P O G J R %5 1 48 9% A ' T B i B B, 40031
FEWIA R 1, 7, 14, 28 d BHE P . LR, T,
Wk, B RSM=-SY6 (C) R4 @ s A 2
L RH 2% F TH2816A 7Y 5 45l LCR 457 =X I 3K 430
FE o N T U/ B AR AR AL R B 2 R A s e, K R
ARSI HL AT I . T, 3% ) FH AV 3 4% s 2L 4R 53 A1 )
(LF-NMR) %,

2 REER

2.1 FEERLEGEKIE

FREEAE MW A A e W i R S8, B A%
SEMA S I SR AT . AR 1 R, B KK
PR, [RMARFR 7K U8 — MR 3 W rh oK B me 3G
AR T R4 B W RSOR, a0 S B,
FECRRFE AL, FE, KB E S KR E
MU LG, X FE W TR KT KD, B—E &
ek, HIEFRMOGH . R/, AT LBRIE B
T2, AR NS, SBORRIER R E



5 # %

BEREMG . HEAh, JKWAS A FIE PP T K ST Y 2
fobro B 1 g a R TE 88% L I, i 2 TR bR

=<k
Ko
120 4 100
g [ ol 10% 0 20%[_130%
I —— 0= 10%—0—20%—°>—30%
=80
N0r “@
8 760 5
¥ =
440 =
i 60 B _L‘K&[
=420
305 0
0.5 0.7 0.9
KIK L

1 ARBEZERTHHERER RN

Fig. 1 Influence of different factors on viscosity and stone rate
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Fig. 2 Relation between water— cement ratio and
wave velocity of stone body
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Fig. 3 Relationship between fly ash and wave velocity of stone body
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Fig. 4 T, spectrum of fly ash— cement grout stone body
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Fig. 5 Influence of different factors on the resistivity of stone body
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