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Abstract
Sichuan distribution of a large number of sandstone water absorption rate is high, poor mechanical
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properties, rock rolled from the aggregate of its physical and mechanical properties do not meet the
design specifications of asphalt pavement used in the aggregate requirements. Based on this, research
on the physical and mechanical properties of aggregates to improve, so that can be applied to asphalt
pavement. In this paper, sodium silicate is chosen as the reinforcing agent, and the specimens are
rotationally compacted by rotary compactor, and the dynamic modulus and phase angle of the spec-
imens are tested by SPT test system, and the main curve of the dynamic modulus and the change of
the loading frequency is fitted by the sigmoidal function for comparison. The study shows thatin a
wide range of loading frequency, the dynamic modulus of sodium silicate treated asphalt mixture
has a greatimprovement, the permanent deformation is reduced, the rutting resistance is improved,
the water absorption rate of sodium silicate treated aggregates is reduced, the mechanical proper-
ties are improved, the abrasion value is reduced, and the requirements of pavement use are met.
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2. RRARERR

2.1. B4LFI
B R4 (Silane) s B S (PU)FI/K 3% 58 (Sodium Silicate) = Fhs@ AL 7], LE4 5 A0 A J7 3k AT % L,
HHUZE 1 FR.

Table 1. Fortifier indicators
= 1. BUFIIRER

EL & 2% (Ot/kg) PERE
fi: 5% (Silane) 30.0 BRKMELF . 456 58
K& G (PU) 15.0 e W, PrE
/K B #E(Sodium Silicate) 1.0 RGEPERE . T ER AR P 0T

AR PR A e FH 5 3 BRI N AT B 2 B B 2R P MR AN AR TR, XD A 8 I K SR iR 1R AL B R AT
SEALACER, 5HARSEACRIMLLETE REF, HERSHINE 2 r.

Table 2. Technical standards for sodium silicate

R 2. IKIWIERAIRE

E5% =1 S 45 R
HFE(07C)/g/ml 1.385
AR U % 26.98
AT 5 0% 8.53
WEE(20°C)/ Bé 38.5
FE/(M) 3.30
EE% 35.5

2.2. iHE

B E S EWAR R, WS S a MR [14], BIAUCRA SBS Stk s
GRS - T 206 - KLY, LA THRFRAS IR AR % 3 Frs.

Table 3. SBS modified asphalt technical indicators
= 3. SBS iUt BF R AREHR

HAIE R IR ECE S HAARHE
£ FE/(25°C, 100 g, 5 5)/0.1 mm 55 >50
BAL S/ C 80 >75
HESE/(5°C, 5 cm/min)/cm 32 >20
AJEVAS 260 >230
AR Y% 99.6 >99

2.3. SERRUERIEE
KA (A TRERSHIRHITE) (JTGE42-2005)H FIAR R T7 AT SCE ARG BORTEbR I R 4% 4.
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Table 4. Technical specifications of aggregates before and after sodium silicate treatment

& 4. IKIRIBALIERT SRR RARERR

BT bR JRAERHA LS 45 3 SR S5 SRR 45 R HAARUE
15~20 mm 2.628 2.543 >2.5
FAAERT 2 BE/(g/om?) 10~15 mm 2.610 2.586 >2.5
5~10 mm 2.609 2.609 >2.5
15~20 mm 2.663 2.475 <3.0
WK 2/% 10~15 mm 3.031 2.740 <3.0
5~10 mm 3.811 2.753 <3.0
JEWAE/ % 28.9 19.8 <28
FEFEAE % 33.8 26.4 <30
URE /% 19.1 8.2 <12
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Figure 1. Grading curve
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3.2. miEmAR
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XUt B K B S S B AR AR T FLER, DR R I RIS, e I 2 b
4. SIEESLE
4.1. RESHI&E

HeREmAa L, MAER. WM. T WAK, SR ess & seACHET IESE, #]4% 9150 x 170
mm A, SR JEETCEL @100 x 150 mm [PRRE, J A e st s Stk B FE 100 %, SRR IRE-10°CL 20°C
S0°CHRIE 4 h, ZJ5 KM spt MR RGBT SIS ENNER, 7 MIAS [FEIN AR N 1 8h A8 & 0 R AL,
ARSI BN AT 0.1 Hz. 0.5Hz. 1 Hzy 10 Hz 25 Hz. SZIRACEE LT 2 Fis. JRA R+
ARFeprtn R 5 fim.

Figure 2. SPT experiment
[ 2. SPT 24

Table 5. Technical specifications of specimens after rotary compaction

® 5. nERESEREVARRARIBR

I H SEALD KA FRRD A BORER
BARBUHXT % /(g/cm?) 2.237 2.224 —
TR VV/% 4.50 4.86 4~6
T RHA B VMA/% 13.18 13.95 >12
YR VEA/% 65.86 65.14 65~75

4.2. BER5Tie

BB SR RN T & 3 iR,

BB N B IR A RHNITERE AR, X B v AP0 B BB 0 S AR ] 3(a) AT AR
B MBI, SR E KBS A FRRD ) . ARACHRD & 1 B S HAEZMT R, X2 AR &k
VEO—Fikbsf e bRl A BA — I a1k, AR ) 5 AR 2 [ AR 22— AR A 22, HLREAE I
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Figure 3. Dynamic modulus test results
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Table 6. Dynamic modulus master curve parameters

6. SEEBTHLSY

24 SRALD KA FRRD A

P 2.06461 1.93139

2.09775 2.06491

B —0.84302 —0.6806

y —0.60331 —0.71359

WG R? 0.99982 0.99952
-10°C 1.10138 1.6780665

AL T 1gat 20°C 0 0

50°C —2.43092 —2.1559507
Cl —4.02749 -15.14103

2 ~79.7033 —240.687

Horb RN E R, RoRPLERRETIR, B 1, ERCREL, ARG MA T ERGERT
0.999), & 5EPrR.
G FR I 1S B A S MR PR S E S IR T T & W T & 4 Fis.
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Figure 4. Comparison of the main curves at 20°C between reinforced and un-reinforced sandstones
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