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Abstract: In order to alleviate the brittleness development and pavement damage of polymer
pervious concrete pavement after hardening, based on previous experience and conclusions, the
road performance of polypropylene fiber modified polymer pervious concrete pavement was
studied. The road section model was made by using solvent-free polyurethane as adhesive and
polypropylene fiber pervious concrete as road surface layer. A series of tests on chloride ion
permeability, bearing capacity, impact resistance and runoff reduction of pavement were carried
out, and the results were compared with those of ordinary pervious concrete. The results show

that the permeability coefficient of ordinary concrete and polymer pervious concrete is 81% and
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92% of the initial value respectively. The ordinary pervious concrete is easier to block than

polymer pervious concrete, mainly because polymer emulsion improves the working performance

of new pervious concrete and improves the compactness of concrete. There are a lot of active

substances in latex, which increase the adhesion of latex to aggregate and hydration products

during the hydration and hardening of concrete. The surface bearing capacity of polypropylene

fiber modified polymer pervious concrete is 52% higher than that of polymer pervious concrete.

With the increase of polypropylene fiber content, the impact resistance is enhanced. When adding

polypropylene fiber is 1. 5%, the impact resistance is increased by 245. 9%. The rainfall runoff

coefficient of polypropylene fiber modified polymer pervious concrete pavement is 0. 11-0. 29,

which has better runoff reduction effect than ordinary pervious concrete pavement.

Key words: polypropylene fiber; polymer; pervious concrete; road section model; pavement per-
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Tab.1 Physical Properties of Cement

o BEASBT R/ | BUBSRE/ | PURERE/
R/ bR AR/ .
min MPa MPa
(gecem ®) | (m? kg 1)
WIkE | 4HE| 3d | 28d| 3d | 284d
3.1 350 120 | 600 | 5.7 8.6 | 28.4|57.6

1.1.2 4mfE#
T A Hb B 30T 77 00 . ML RE R R 4. 75 ~
9.5 mm, I AT ECER AW A, A)(GB/T
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Tab.2 Technical Indexes of Coarse Aggregates

T R/ RIS
ZH JEREYE/ % | W [/ % ,ﬂﬂw}ﬁ TR/ %
(kg *m™ %) i/ %
b E(E <12 <5 <5 <0.5
RG] 2736 6.32 3.44 2.25 0.31
1.1.3  REA A & R IR A A

SR P 7 B 0 #85 2 mI A 6 UF7508 74 I8 7 711 8
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S AR BRI EE /N T 80 C
1.1.4 RAMST%

EF 2 % H R i TR TR AL A PR R AR R
RN e, RS MK 1 R . 27 4 5 R 35 bR W
% 3,

1 RRBFERR
Fig. 1 Original Appearance of Polypropylene Fiber
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Tab.3 Technical Indexes of Polypropylene Fiber

Y| phnam | Wi | HER/ | KEE/
K| BE/MPa | fi%/% | pm | mm
Higy | 1488 10 30 16 3952 1.4
1.2 E&Eigit

i T H A KR B - 05 I A e, — R
HESCR kY R SR B R AR 20 MPa, 1R
P 5E B AR R & 1 300~1 500 kg, i fe
N 4. 75~9. 50 mm, K EERT R Bl 345 kg, KR
FEohy 0. 28~0. 32, Xf T~ 54 I 4F 4k i M 2R & W38 K
REET, R G Y5 & (50 80 b B BE AR
4%.8% . 12X . EBRNEA KB E N 0. 5%,
1.0%,1.5% , LR S EE R &M B & TR
ARSI, At T EE KRS VREY

PR R/
H#H/MPa | (g+ cm ?)
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Tab.4 Mix Ratios of Different Types of Pervious Concrete Surface
o L M= kg \ ) o
TR BE £ 2 T TR B RPRLAR /mm - —— RAELdism/ % B IR
HLAR B 7K e 7K 2R TR B 7
W 58 375 K IR 5+ 1 345.0 0.0 0.0
2 301.0 41. 4 0.0
REWBEK
. 3 317.4 27.6 0.0
TR+
4 331.2 13.8 0.0
5 301.0 41.4 0.5
6 317.4 27.6 0.5
7 331.2 13.8 0.5
8 345.0 0.0 0.5
4.75~9.50 1480 103.5 4.29
9 301.0 41.4 1.0
T £ 4
10 317.4 27.6 1.0
BHEREY
11 331.2 13.8 1.0
B IREE+
12 345.0 0.0 1.0
13 301.0 41.4 1.5
14 317.4 27.6 1.5
15 331.2 13.8 1.5
16 345.0 0.0 1.5
BEAKREEHE x5 BEMBTR KA
Tab.5 Sand Gradation of Clogged Material
£E B 5 [l /mm ik 528/ %
C(/%) % 1.18~2. 36 31.6
e 3 0.60~1.18 37.9
0.30~0. 60 24. 8
0.15~0. 30 5.5

B2 ZJEKERTEEEN

Fig. 2 Pervious Concrete Pavement Structure
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Fig.3 Permeability Coefficient Test Instrument
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3 4.5 kN « min ', BOME B 2 min, 41 )27
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Tab. 6 Runoff and Runoff Coefficients of Different Types of Pervious Concrete Pavements

TRBE £ 25T TR [% W9 I3 i/ min [ TR £ /mm 2/ mm W/ (ENTE3

1 30 74 28. 35 100 0.38
2 30 63 19. 65 50 0. 32
3 30 54 14. 39 20 0. 26
4 60 92 38.33 100 0. 42
W 3 375 7K IR B+ 5 60 82 29.13 50 0.35
6 60 73 19. 81 20 0.28
7 90 114 55. 42 100 0.48
8 90 101 39.22 50 0. 39
9 90 88 26. 85 20 0.31
10 30 76 25.08 100 0.33
11 30 61 12.81 50 0.21
12 30 52 6.24 20 0.12
13 60 88 24.78 100 0.28
REWBKIRE L 14 60 79 18.12 50 0.23
15 60 71 12.07 20 0.17
16 90 114 35.02 100 0.31
17 90 102 26. 84 50 0. 29
18 90 93 21.39 20 0.23
19 30 76 18. 24 100 0.24
20 30 62 11.22 50 0.17
21 30 53 6.01 20 0.11
22 60 91 24, 21 100 0. 26

BN W 4 o i vk R -
23 60 84 18.48 50 0. 22

G K IREE

24 60 71 9. 26 20 0.13
25 90 122 35. 32 100 0. 29
26 90 106 25. 41 50 0. 24
27 90 93 16. 83 20 0.18
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Fig. 6 Permeability Coefficient Changes During

Clogging Process of Pervious Concrete Pavement
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Fig.7 Changes of Normalized Permeability

Coefficient with Time
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Tab.7 Impact Power and Increase Rate of

Different Types of Pervious Concrete

il i Zy/ | e v AE
whakizh /| Bkl fe
S | R 1 R 2 R 3 o
(N-m) | #ER/%
MR LR IR | AR R AR
1 | 33| 33| 37| 37| 31| 31 674
2 | 57| 73| 52| 68| 58| 76 779 15.6
3 | 62| 78| 66| 81| 63| 77 833 23.6
4| 67| 83| 69| 84| 71| 85 944 40.1
50 81| 93| 78| 89| 79| 91| 1261 87.1
6 84 97 81 94 82 98 1 355 101.0
7 | 88|102| 86| 101 | 19| 103 | 1549 129.8
8 92 | 107 95| 112 93 | 109 1 804 167.7
9 | 99113 | 102|116 | 104 | 117 | 1543 128.9
10 | 103|118 [ 105 | 119 | 108 | 125 | 1633 142.3
11 107 | 121 | 106 | 122 | 109 | 127 1823 170.5
12 | 112|128 [ 117 [ 127 | 114 | 126 | 2043 203. 1
13 | 110 | 127 [ 114 | 129 | 111 | 125 | 1632 142.1
14 | 124 | 141 [ 127 | 147 | 123 | 142 | 1792 165.9
15 | 134 | 153 | 136 | 155 | 137 | 158 | 2 067 206. 7
16 | 142 | 161 | 144 | 165 | 141 | 162 | 2 238 232.0
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Fig. 8 Relationship Between Impact Resistance Energy

and Polypropylene Fiber Content in Pervious Concrete
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Fig. 9 Relationship Between Impact Resistance Energy

and Polymer Dosage in Pervious Concrete
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Fig. 10 Relationships Between Runoff Coefficient of
Pervious Concrete and Rainfall Duration,

Recurrence Period
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