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Pavement Performances of Composite Material with Rubber Powder Loading
Photocatalyst for Pavement Automobile Exhaust Degradation

DONG Xiang

(School of Civil Engineering and Architecture, Nanjing Institute of Technology. Nanjing 211167, China)

Abstract: In order to overcome the limitation that TiO, photocatalytic technology is difficult to be applied
in asphalt pavement, the pavement performance and degradation effect of a new material for automobile ex-
haust degradation on all kinds of pavements are studied by experiments. Results show that mechanical
properties and durabilities of the researched material can satisfy code requirements; using asphalt binder
layer can achieve better impact resistance, tensile bond strength and low — temperature crack resistance,
while using epoxy resin binder layer can achieve better high— temperature stability and water stability; by
coating the prepared material, macro— texture depth of pavement surface may decrease, but comprehensive
anti— skid performance can be improved due to the friction of rubber powder, and the British pendulum
number of concrete pavement slab can be increased 11.5% , whose anti—skid performance improvement is
better than that of asphalt pavement slab; in one hour, the material can degrade 95% NO, whose initial
gas concentration is 0. 02%,, and with a good water stability, it can still degrade 35% NO, even after soa-
king 7 days.

Key words: pavement material; automobile exhaust degradation; rubber powder; pavement performance;

degradation efficiency; water stability
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(a) Paint resin bond coat

(b) Distibute rubber powders coupled TiO,

(c) Prepared specimens
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Table 1 Bond coat material, rubber powder, bond coat color and application of prepared specimens

Code Bond coat material Rubber powder Bond coat color Application
ABL-BRP 907 asphalt 0. 18 mm, black black Asphalt pavements, parks, tunnels, etc.
RBL-YRP Epoxy resin 0.18 mm, yellow yellow Cement concrete pavements, parks, tunnels, toll stations, etc.
RBL-WRP Epoxy resin 0.18 mm, white white Cement concrete pavements, parks. tunnels, toll stations, etc.
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Table 2 Test results of mechenical properties of specimens

Index

ABL-BRP

RBL-YRP RBL-WRP

Tensile bonding strength at 23 ‘C /MPa

Without cracks,

Specimen surface after one standard impact

without strippings

Times of standard impact to fail specimen /times

Abrasion loss(rotating abrasive rubber wheel method) /mg

3.1 2.5 2.3

Without cracks, Without cracks,

without strippings without strippings
5 3 3

35.0 37.5 37.8
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(a) ABL-BRP specimen
(after one impact)

(b) ABL-BRP specimen
(after five impacts)

(c) RBL-YRP specimen
(after one impact)

(d) RBL-YRP specimen
(after three impacts)
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Fig. 2 Specimens after impacts
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Fig. 3 Compressive strengths of specimens at

different temperatures
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Fig. 4 RBL-WRP specimen surface in crack resistance test at low temperature
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Fig.5 Specimens after accelerated weathering test
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(a) Handle sand patch test to AC

(b) Handle sand patch test
to AC+ABL-BRP

Bl 6 I A i i g
Fig. 6 Anti-skid test of pavement slabs

0 i T A e MR e g5 R TR 3. R 3
AL TEIR Je R P 7 R 45 )2 b o 2R HI 3R SR I 26
452 RAEME SR AC A PCC 4 T
By TD T K. TD BT s e 4 i T80 2 WA 366 % 3 2
5 W06 6% T HIE 7K X i 5 A IR JEE R e ke AR ] L il R
ot 1% 5 5 B RE R B T 680 M 55 1 T BB PR —
RS R 52 e AELXS (8% T 23 S P MR N L R AR R R
A MRME AC 4 [ TR 09 EE AR IR E R S T 7. 8%,
i PCC 2 9% 100 A f) PE S4B A B s 17 11,500, 28

PO L B0 35 ROR 3O BT s Y LR TE T B
Wk e S5 A ORL B 1 S TR AR 2 T A REL R JRE AT 44
R g A 5 43 ACASOR I A (S PR T 1 A AR
JB 58 i) 18] B4 BE 45 7

®3 HEEAAERBER

Table 3 Test results of anti-skid of pavement slabs

. Pavement Automobile exhaust TD/
Code . R BPN
slab degradation material mm

Not paint automobile
. AC-13 asphalt P .
AC exhaust degradation 0.39 102
pavment slab ”
materials

AC+ABL— AC-13 asphalt

Paint ABL-BRP 0.28 110
BRP pavment slab
. Not paint automobile
. Cement concrete . _
PCC exhaust degradation 0.25 87
pavment slab i
materials

PCC+RBL- Cement concrete

Paint RBL-YRP 0.20 97
YRP pavment slab amn
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Fig. 7 Surfaces of specimens in soaking test
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Fig. 8 Influence of soaking time on tensile bonding strength

of automobile exhaust degradation material
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Fig. 9 Influence of soaking time on abrasion resistance of

automobile exhaust degradation material
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