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Effect of Mineral Admixture on Mechanical Properties of Prestressed Duct Grouting Material
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Abstract; To study the mechanical properties of mineral admixture to improve the pressure drop material of prestressed duct, a new type
of duct grouting (FADG) material was prepared by using fly ash mineral admixture indoors. The fluidity test, uniaxial compression
strength test, flexural strength test, expansion test and bleeding test of f FADG mortar materials with different curing ages were carried
out, and the research was performed from the perspective of micro mechanism by micro electron microscope scanning test. It is found
that: (1) fly ash mineral admixture can strengthen the fluidity of ordinary cement pore grouting materials. However, it has a very
obvious deterioration effect on the early compressive strength and flexural strength of pore grouting materials. When the curing age was 28
days, the compressive strength and flexural strength increased first and sunsequently decreased; (2) The optimum proportion of fly ash
in the new FADG material is 20%. At this time, its initial fluidity is 13.25 s, and its compressive strength and flexural strength are
78. 88 MPa and 12. 92 MPa respectively. At the same time, it will not produce bleeding and shrinkage. The internal structure of the
curing molding material is dense and the comprehensive engineering performance is the best.

Keywords: fly ash; duct grouting material ; mechanical properties; fluidity; expansion rate; microscopic scanning electron microscope

0 35l

— e e o P AL FE R R T AR, 1
e BER I8 B R TR WD b s s, w i B E A0 T
e, 2002-06-27 ST ™ SR, (5L BB

il




4 14 WA B 5RO BN FLIE BB 1 A RE R R 5T 81

FEfE— S, W 2 0 BN fRE i =
TahtE2E AR Ik, BRI & TR 2k
RE T A 10 1000 7 FLGE K A B A R W 2
B,

HAT, FE 25X N L IE F 3% A R Y
MR TAERIF T RIEE s, W& Eids
NN BB R ENE & v S i et G- S =
HH R 8 TR D K ) A A 2 ) L A e Y A R Bk
AN, FUHE B A R A K R R
LIRS R FEE k22—, — i, #
SBATYB ARG, LI R AR RS A
T, HAREME R B A0 TR AR
7T, XEFENE B AR ORI, &
BRI SF AL B I BT Bz —, ANMUA B R
FIFH T REF R, LB T HRERP 0 EE
Byt

SR, B W I8 5/ 0 V5 T I R el T A
FLIE MBI 5T . A A 58 F1 B I8 K )
BERHR & THRSLIEER (FADG) #HKF, JFA
[FFES I FADG WP A RLIT R T sh .
W am B PUPTIREE . R AN MK PRI g
F T L B RO 285 4 1 S R 9

1 RE IRt

1.1 JE##

&SR TN 1 FLAE 2R R 2 AL R KR
WKL oK, Tt = R B AR K Y15
BRI ALLE K (FADG) ##H, W54
BA R R ALIE R AR RE RS2 . FADG #4
BHY EZ R B BE = AL A M A
AT %ok R, FE 4 R SO,
(56.58%) . CaO (5.34%) . Al, 03 (24.65%) .
K Fe,0, (6.89%); /KUK A L AR B HE A
AR P - 0 5.25 Y@ AEIR Y, FE AN
Si0, (4.58%) . Si0, (1.67%) . CaO (55.14%) .
ALL,03 (9.65) M Fe,0,; TR K EH ™ H
LRI SR 4 PR 7 A 7= 1 o P R SRR R U
KK, SRR E S, pH EHN 7.6, WIKR
35%; K ATTEE KK,

1.2 JERAHH &

FIHR IR0 148 5 L % FADG A1,
PWIA TR, e KRB ER 0.2%, KK
oA 0. 28 B FLIE FE 2K AP R TREPE IR R . FADG
MR BAR AR AN R B, B E L,
A3 — € f K VE . K B s K 7, il 4%
BEEIRE, HK, FREUL kg BRI IMA R &
HHIE AL, BN AGE & A kK DL 3000 r/min
ARG S AT FE 10 min, 645 15 2] 2 51858 R 89 L
SENAR A SR R YRk, S Sy 90
FADG MR TREPERERYZ I, N4 TR KB
BB N0 (XEEA) . 5%, 10%. 15% . 20% .
25% . 30% . 35% Fl 40% 1t 9 F FADG #F %+, I

x1,

R1 TRMEKRIBERN FADG MHEEALL
Table 1 Specific ratio of FADG materials
with different fly ash content

JEA AR A %

RS e wkwle  mlke  ORE
FADG-1 100 0.2 0 0.28
FADG-2 95 0.2 5 0.28
FADG-3 90 0.2 10 0.28
FADG-4 85 0.2 15 0.28
FADG-5 80 0.2 20 0.28
FADG-6 75 0.2 25 0.28
FADG-7 70 0.2 30 0.28
FADG-8 65 0.2 35 0.28
FADG-9 60 0.2 40 0.28

1.3 XEikit

FEZPNIETE T i sh BE iR A R 4 5k B iR
B B B R KPR R R A K PR
Ah, HIRA T 0 W56 BHE 0 FADG #
BE 7 2 B R AL B, X IR PR 28 d Ay
FADG # BT T OB 8 H 5 (SEM), FADG
PR TR S BER IS | WK PR X6 DA R B Ak PR 1 56
¥IZ MR (JTG/T F50-2011) (N BTG T H AR
Yy WEAFR S A g R I8 A B R
ZM (GB/T 17671-2021) (7K Vb5 B A8 36 5
Ry AT MRS R A YAW -2000 BT
REIRIGAL, e R PTSEEE 1000 kN Flifa) a2, SHOULHR,
BEFHER  XL-30 H 7 B Bt



82 WY BE IR 25

37 %

2 ABERSH

2.1 RHARFE

ANFRIERTE] . ASFER AR B R FE T FADG
MEH T S g 5 R, E 1 s, BmIE L A]
M, FEARREREH AT, SRR EKS N
FADG MR- Uit 30 BE il £ 35 3% 30 1R AR (] 19 28 4k
B BEFEMHE KB R, FADG MR 7R 3 B 5
P B W AR AR A R A, LRI o B R 12,
PSR 60 min 2544 T B9 FADG LA 6], X B8k
IR RV B 22.92 55 TRHE By E KB R
(3 K, FADG # %19 3 20 BE 20 5l 41 X F &
4.87% ., 8.72% . 12.58% . 15.45% . 18.82% .
20.23% . 20.27% L) J% 20.31%, Bt ol W, Hy
JRA W45 6 kL e 08 i a8 38 38 7K U8 L8 38 A1 R
wshtE, ATl MK FLIE K R
A—E &Ry B Gk E, BT R IR K
R SR TR Y POk NN 5 o B2 S% NS R
RS R P REAS A BB AP0 “IRERRUN ™, 15
TRAG N A B 7K 8 2R 25 #l e g 4 B, K
WKLo A BB 505 RIEE AT DR 5 0 [ ok
Bk, Kb A mAK SR, Hi s
e U ALE RS R sh v

24

—— YIRS E
\\ —— 30 minfizhE
2r . —A— 60 minfi FE
20F A —A—a

B Els

14

i %

12 1 1 1 1 1 1 1 1 1
-5 0 5 10 15 20 25 30 35 40 45
BRI 1%

E 1 FEEFHERISET FADG #0730 E 2
Fig.1 Fluidity curves of FADG materials at different time
and fly ash content
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Fig.2 Mechanical properties of FADG materials at different
curing ages and fly ash content
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Table 2 Test results of water leakage and expansibility

of different FADG materials /%
WK% H Ak WK
0 0.12 0
5 0.09 0
10 0.09 0
15 0 0
20 0 0
25 0 0. 10
30 -0.11 0.11
35 -0.13 0.21
40 -0.15 0.29
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Fig. 3 Microstructure of FADG materials after curing for
28 d with different fly ash content
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