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Abstract: In order to improve the road performance of porous asphalt pavement and extend its service life, basalt
fiber porous high viscosity asphalt mixture is prepared by using high viscosity agent (LT-HVA) and basalt fiber
(BF) stabilizer. Porous asphalt mixture is widely used in rainy areas in summer because of its good water
permeability and de-noise ability, but its large void ratio will cause the internal structure to be damaged by the
intrusion of multiple external factors, the adhesion between asphalt and aggregate declines rapidly, and the asphalt
mortar is easy to peel off from the aggregate, which affects the service life and service level of asphalt pavement.
OGFC-13 porous asphalt mixture is mixed with high viscosity agent and basalt fiber in order to delay the
occurrence of diseases in asphalt pavement structural layer and improve the road performance of asphalt pavement.
Based on the study of the properties of asphalt, high viscosity agent, basalt fiber and other raw materials, the
basalt fiber high viscosity asphalt is prepared. The influence of basalt fiber and high viscosity agent on the
rtheological properties of asphalt is evaluated by dynamic shear rheological test. The best asphalt-aggregate ratio of

asphalt mixture under different mixing combinations of asphalt, high viscosity agent and basalt fiber is determined
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by mix design. The pavement performance of OGFC—13 porous asphalt mixture is verified by the tests of high-

temperature rutting resistance, low-temperature cracking resistance, water damage resistance and fatigue

resistance, etc. The result shows that (1) the addition of high viscosity agent and fiber can improve the

temperature sensitivity of asphalt; (2) the addition of high viscosity agent and fiber can improve the pavement
performance of the mixture, among them, SBS+LT-HVA+BF (9 mm, 3% ) OGFC-13 asphalt mixture has the best
high-temperature stability, water stability and fatigue resistance, and SBS+LT-HVA+BF (12 mm, 0.3%) OGFC-

13 asphalt mixture has the best low-temperature performance.

Key words; road engineering; road performance; performance comparison; asphalt mixture; basalt fiber
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Tab.1 Main technical indicators and test result of SBS I-D
polymer modified asphalt

Kzt H BARZLR iR
EFABE (25°C, 100 g, 5s)/(0.1 mm) 40~60 51
Bk ri/C =60 65.5
R (5 em/min, 5 °C)/cm =20 27
N A/ C =230 246
MRS (25 °C) /% =75 81
135 Cizgh#iZ/ (Pa - s) <3 2.537
AP E PR BIAT, 48 h ARfkf2E <2.5 2.0
FRAE L % £1.0 -0.18
RTFOT & 3
" EEAJEH (25 C)/% =65 76
B (5 °C)/cm =15 24
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Tab.2 Test result of main technical indicators of LT-HVA

eIt H HRSER g R
ks =80 86
EBEABE (25°C)/(0.1 mm) =40 43
SR (15 °C)/em =50 >100
135 CHifE/ (Pa + s) <3.0 2.226
B/ (N -m™) =20 28.7
P/ (N -m™) =15 19.6
RTFOT J5 Ft et/ % <0.6 0.31
R EY EFARELE (25 °C) /% =65 78
60 CHE/ (Pa - s) =20 000 46782
1.3 414
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2SRRIV, SR HEK I R B PERE . A BT
FEHE R & aoa 27 4 RN 5 X i A A IR A m A=
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12 wm, BF12 mm-12 pm, 3 Fp£f4E 52 R $5 A
BA R 3,
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Tab.3 Test result of main technical indicators of basalt fiber

Kzt H HARE R R LR
HMIEHE /% =90 100
K JE/mm — 6,9, 12
B/ pm — 12
LRI/ tex — 230
W58 i/ MPa =2 000 2318
SRR RL/ (% 10" MPa) =8.0 8.7
KR % 2.4~3.1 2.7
Wi/ % =50 58
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2.1 ZREALSHHEHE

ABFFCH AR RIBE L Z i 27 4 . SBS 1-D
W B LT-HVA 5 26500 R A il 4 2 A 27 4
BT, Hh BF (9 mm, 3%) FRFHEKIEN

9mm, #BEN3% (HPHFRHRE), BRITRIILE4,
CAHBTERIT, LT-HVA SRR 5 SBS Mtk Ui
HIREBI R 8+ 92,
%4 BF, LT-HVA, SBS I-D i 7%
Tab.4 Blending scheme of BF, LT-HVA and SBS I-D

o UI-HVA:  SFEKIE/ U5 BF IRA DA

SBSI-D mm BR/%  HEBE/ %
SBS — — — —
SBS+LT-HVA 8:92 — — —
SBS+LT-HVA+BF 8:92 6 3 0.3
SBS+LT-HVA+BF 8:92 6 4 0.4
SBS+LT-HVA+BF 8:92 9 3 0.3
SBS+LT-HVA+BF 8:92 9 4 0.4
SBS+LT-HVA+BF 8:92 12 3 0.3
SBS+LT-HVA+BF 8:92 12 4 0.4
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F QU B i A X oA AT e A R, R
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BEF CVO RISl 25 B U it A8 (SR I 2 A 2 2 = 6
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Fig.1 Dynamic shear test result
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Tab.5 OGFC-13 mineral aggregate gradation design result

LT EIGHAL (mm) TR E YR %
7.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

KRR
13.2 9.5

R 100 8 40 30 22 18 15 12 8 6
TR 9 60 15 12 10 6 4 3 3 2

g 95 70 27.5 21 16 12 9.5 7.5 5.5 4
F4R

94.6 71.3 29.0 19.8 15.4 12.4 10.6 8.3 59 4.7
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Tab. 6 Optimum asphalt-aggregate ratio and Marshall test result
TRA R BHEMAA /% BB EE/ (g em™) VV/% MS/kN HriwIik/ % REdHEK/ %
OGFC-13(SBS) 4.83 2.397 22.8 5.78 0.18 14.7
OGFC-13(SBS+HVA) 4.94 2.391 21.8 7. 64 0.13 12.2
OGFC-13(SBS+HVA+BF6, 3%) 5.04 2.388 21.2 8.05 0.12 10. 1
OGFC-13(SBS+HVA+BF6, 4%) 5.09 2.384 21.6 8.23 0.14 9.4
OGFC-13(SBS+HVA+BF9, 3%) 5.06 2.391 21.4 8. 54 0.13 9.1
OGFC-13(SBS+HVA+BF9, 4%) 5.11 2.386 21.2 8.78 0.15 10.6
OGFC-13( SBS+HVA+BF12, 3%) 5.08 2.393 20.9 9.03 0.14 10.9
OGFC-13(SBS+HVA+BF12, 4%) 5.13 2.388 21.2 9.48 0.15 11.2
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Fig. 4 Dynamic stability test result
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Fig. 5 Maximum bending tensile strain test result
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Fig. 6 Immersion Marshall residual stability test result
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Fig.7 Freeze-thaw splitting residual strength ratio test result
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Fig. 8 Fatigue life test result
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Fig. 9 Cumulative dissipated energy test result
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