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Abstract

In this paper, the mechanical properties of grouting material of prefabricated pavement base were
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studied systematically. The effects of fly ash, silica fume, mineral powder and glass fiber on the
mechanical properties of grouting materials were studied, and the results were compared with
those of the common grouting materials prepared according to relevant specifications. The results
show that, compared with the common grouting material, mixing different amounts of fly ash, si-
lica fume, mineral powder and glass fiber into the self-made grouting material could improve the
compressive strength significantly, but the effect of improving the flexural strength was not ob-
vious. The 28-day flexural strength and compressive strength of common grouting material in-
creased by 5.7% and 12.2% compared with the 7-day strength, while the flexural and compressive
strength of the self-made grouting material increased by 19.6%~93% and 13.5%~167%, respec-
tively, which was much higher than that of the common grouting material.
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1. 5|

P 2 T 25 2 0 — P B ) B RV R 2 A, N AN TR L T Atk B 1 7 QAT R
FHEAEAH AR TR H (O SE BT I NRESEARE, T R —ANRER A 32 E B4R 1] [2] [3]. H T Tk B m] ¥ 56 7E
T INE5ER, XA AT LA CRAIVE BT &, 38 0] DOk A S B . T AR e IR 5K TR
VG5 T B R R 2 (R A J A, X SR T BT 2 e B B S [4], AT 5 SO A i e T A
MIRER, SRACIMIEATIE KR J7 . 2R U T L 2 M A @ A G . s . B Re 4 1
R Ai[5] [6], MCAVEPR SN T diE e E 54y, DIBURAE Goi — A 3271 [8] [9].

e U T AL 2 P TR B AT 2 2ke, TR — ORI AR, TEIEMERR, dlid E OB (SR 4R D 2%)
5 FAH B UG E T B REAR A o TRLG, T FHE SR MDA T Rk T s ) SRR A4 25 1) 1) e A R AR
PE[10] [11]. HIT-X PR ML RBON A, H AT 12388 % R RSB D, %o 1 F ik PR EE SRR )
PERERF SR AE . AR, HATH % EIA RRER MR 2 T B e 4h, g bbies, m BARERCN
e 368 PR AV REAS 2 1), AN BEAR G b 5 28 i o 1 22 2 45 A (R PR RE R AR VT A, 30Ks FHLAS X P 20 45 2
JEEERITEE N R ST o DR A 2 A b FH I8 (0 HE A L AT D R B AT
2. WM R FRGIZRF
2.1. BEMHRFESE

AHIE G Hh FH TR B0 A e A SRR S A R, MR S DB22/T 5006-2018 ( hefic ARk [fi k)= T
FERANRHE) FRIEH, BFEKIE, WK, SMN7I(E 1000 kg SN SRR ER BHR 210 kg, 22257 K
12 kg, HikE 12 kg). AR #UFLBEH < 0.1%[1 NaCl (F3E7). B AT E kK.

H 4 A ISR R ARG KUE S MR, REIR. WM. BEEELR4E. WA SRK. KIERIMNEE
JIEVEREINER 1w, KU B FEACFIN M (A 22 oy WAk 2, BRBS AR 4l R ESHNAE 3.
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Table 1. Physical and mechanical properties of cement
= 1 KORRIER 11t RE

HBk LI (] PUESEEE (MPa) LTI
K e R E I (min) (MPa) (MPa)
Bk A 3K 28 K 3K 28 K
P-O 425 =i 186 219 26.32 49.85 7.83 8.6
Table 2. Chemical composition of cement, fly ash, silica fume and mineral powder
F 2. KR MER. BERFIT MR FER
ARy (%) KU T IR |G/ Wk
SiO, 215 66.67 93.82 32.08
Ca0 59.81 3.05 0.41 38.09
Al,03 5.86 18.97 0.21 15.06
Fe,05 2.85 4.39 0 0.94
MgO 2.23 1.24 0.65 8.26
SO; 2.06 0.3 0.64 0.17
Na,O 0.2 0.32
K,0 0.67 0.85
hekE 4.82 5.38 3.1 5.4
Table 3. Main parameters of glass fiber
=3 WIBAHNETESY
K HiE W PURLoR SRR J#5 o fii
(mm) g m (g/cm®) (MPa) (GPa) ('C) %
15 10 2.36 1800 80 160 2.45

R HVE DB22/T 5006-2018 (ZEL N EE M3 Z TRERORbREY BoR, M B i 32 R kLRI & L an
T AR ARIERRARHOE A b inge 5 Fras, Hr Group 1 FBIELF4EIB 4 0%, Group 2 FIBYIE

eh Y15 BALR AR B0 508 2%
22. WRERF

FESRRAE I R SF A 40 mm x 40 mm x 160 mm, &E415 il & 6 MkBe . BESRRRA A ) A i RE o
T K EM RN I BN, BRI SR AR TR, RETERKIRS 6 Lit— B IREYES . 2
WIEY 24 h G, R1FR9 2 7 KM 28 RESFASEAT J12#Ege i, 56 7% B YE JGJ/T70-2009

CREFURD S AN RER I TT IEARHE) BEAT .

Table 4. Mix ratio of ordinary grouting material (Unit: kg/m®)
% 4. BBREGERRMRERALL(BAL: kg/m®)

Mix ID K IR b K AMF TR ECELRRY FL ) NaCl
GM-0 500 200 1300 260 1.50% 1.50% 0.10%
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Table 5. Mix ratio of self-made grouting material

=5 BHERMMBESL

GroupID  MixID  kJE(kg/m?) ﬁﬁ% FER(kg/m®) B ka/m®)  K(kg/m®)  Wh(kg/m®) BEIBZF4E(%)
GM-1 408 0 0 72 278.4 1241.6 0

Group 1 GM-2 160 160 20 60 120 1480 0
GM-3 67.5 225 22.5 135 247.5 1302.5 0
GM-4 2025 180 0 675 279 1271 2

Group2  GM-5 105 % 15 % % 1610 2
GM-6 80 200 0 120 232 1368 2

3. KBER5SITie
3.1 fuirisE

U 38 AR SR R AR T e B AR SRz 6. B LRI 2 fioR. mTA 7 REBHARS, GM-0 (1)
PLHTHRSE N 5.58 MPa, 6 41 A HHES R BT HEE AT GM-0. 28 KIS, GM-0 HIHIHTsRE N
5.9 MPa, GM-4 SR PTHsREZ i, N 6.02 MPa, {HAIEL GM-0 {381 2.03%, AtFEAH) 28 KT
P [F RS T GM-0,

T LRI 2 WAL, ASBBEIEA4ER) Group 1 B RIESE 7 KA 28 KPR ST BN 5 %
i, 10 Group 2 BN\ 2%IE LT YE IFIHERRI 7 KN 28 K[ HTHT 50 5 ) 2 S P 5 389 o

IO EE R, GM-0 1) 28 RETHTHRFEANS 7 R BE IR 5.7%, 11 H R R} 5 9 R 1 A
19.6%~93%. XA HESEH T GM-0 RSN T Homsfl NaCl, FrDAR BASE BN, 7 K5 9k B 38 n

Table 6. Flexural strength
6. HUITIRE

e GM-0 GM-1 GM-2 GM-3 GM-4 GM-5 GM-6
7 RKyirseSE(MPa) 5.58 2.49 4.34 2.01 4.71 2.14 3.48
28 Ky E (MPa) 5.9 3.75 5.19 3.88 6.02 3.73 5.34
o FEE 11 (%) 5.7% 50.6% 19.6% 93% 27.8% 74.3% 53.4%
7_
61558
w9 471
o 4.34
24 ]
M 3.48
B 3
249
E 2] 201 2.14
1 4

GM-0 GM-1 GM-2 GM-3 GM-4 GM-5 GM-6
Mix ID

Figure 1. 7 d flexural strength
Bl 1.7 RICHAI 58
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Figure 2. 28 d flexural strength
2. 28 RikHAt s8R

WKL T SRR RS B, PTEL 7 R N BUT SR A BU, 7 KA A 28 RIS B om Y
INECNHI . ASHT TR AE B IR R B AR RS BB BEAK . ORI ET4E, A L i A

IR, SPUT IR MOE R SUR I B
3.2. HiERE

AR [ R bR SR B A, e 7. 1] 3 FE 4 Fom. w0 R ORL 7 KA
28 KA 5RSE 53 N 15.76 MPa Fll 17.68 MPa, Group 1 [ il Rl7T I 5 & Je 1 in 5 B# %, Group 2 45
N 2%3IE AT 4E ) B HIE ORI R 5 B S PR S 3 I, X — AR A ST e A — . 7 RGN,
Group 1+ GM-2 BIFUEIRE iR, N 55.4 MPa, #HX} GM-0 ¥4/ 1 251.5%. & A\BISLF4E/ Group 2
W, GM-6 IR E AR, N 30.5 MPa, AHXt GM-0 #1117 93.5%. 28 KR Group 1 1 Group 2

Table 7. Compressive strength

=7 OMERE

YT GM-0 GM-1 GM-2 GM-3 GM-4 GM-5 GM-6
7 KA ERSE (MPa) 15.76 27.6 55.4 10.9 22.3 13.3 30.5
28 K P 58 (MPa) 17.68 41.1 62.9 29.1 32.2 17.7 42.2
R 111 (%) 12.2% 48.9% 13.5% 167% 44.4% 33.1% 38.4%
g
3
i
B
]_H
£
0_
GM-0 GM-1 GM-2 GM-3 GM-4 GM-5 GM-6
Mix ID
Figure 3. 7 d compressive strength
3.7 RiFEAmMIE R E
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Figure 4. 28 d compressive strength
B 4. 28 REG AL EIREE

HHEFEE GM-2 F1 GM-6 [R5 ik, 433N 62.9 MPa F142.2 MPa, #i%t GM-0 2353 T 255.8%
H1138.7%.

XA, A IEA GM-0 HERRI 28 KRBT 38 FEARXT 7 RPUHSREEIINE A 12.2%, 1M [ H3E Rk T
S P HER VG A 13.5%~167%. R EK 2 — Al RE[EAE 2 T GM-0 & A Fag A1 5 A, (2 GM-0 Fit K5 L1
BAMR S T PR  7E B HIESRL Y, GM-3 (BT R B 0 B R A0 K, 4 BIA 2 7 93%F1 167%.
gt LIRPURSREE 30T, A GM-2 Rl & L .

AR50 VR SRR R A R v ) SR SR B AT R SR E 2 e i AL R = T R R R A
G5 KE) 1) P55 LSRRI it A PR RF e 28 R BRBEAS AR FE (R o, m DAk — D4R = 4 i i 22 4 PR

4, &5ig

1) FHECE @R RERORE, AHE T e B IR R RIS S RO BEAK . R R AR R
SR R RO B X BT R R AR A R

2) GM-4 HES R 28 RyTHroaE i, N 6.02 MPa, {HAHEL GM-0 {111 2.03%. GM-2 ] 28 Kt
JESREAE RN, N 62.9 MPa, X GM-0 341 T 255.8%.

3) GM-0 & id AU SR 28 RPTHT FIPLE R EEARXT 7 R B HGWR A 5.7%H1 12.2%, 17 H Hill A K}
AR R o 1B Y [ 9 591y 19.6%~93%F11 13.5%~167%, & H T GM-0.
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