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Influence of asphalt road roughness on scour output characteristics of runoff particles//DU Xiaoli'*, CUI Hanwu',

ZHENG Zedong', TIAN Dianxi' (1. Key Laboratory of Urban Stormwater System and Water Environment, Ministry of
Education, Betjing University of Civil Engineering and Architecture , Betjing 100044 , China; 2. Beijing Energy Conservation
& Sustainable Urban and Rural Development Provincial and Minisiry Co-construction National Collaboration Innovaiion
Center, Beijing University of Civil Engineering and Architecture, Beijing 100044, China)

Abstract: The surface characteristics of asphalt roads were quantified by roughness, and the influence of road surface
roughness on the scour output characteristics of runoff particles was analyzed by model simulation and correlation analysis.

The results indicated that the road roughness and rainfall intensity were the key factors affecting the scour output of road
surface runoff particles. The lower the road roughness and the higher the rainfall intensity, the stronger the scour effect of
road surface runoff particles, the higher the cumulative scour amount of runoff particles in the rainfall event, and the higher
the overall scour level of runoff particles. In addition, road roughness, rainfall intensity, and runoff duration all affected the
particle size distribution in runoff, and road roughness was the dominant factor. The lower the road roughness, the longer
the runoff duration and the higher the rainfall intensity, the higher the proportion of particles with size not smaller than
150 pm and the lower the proportion of particles with size smaller than 75 pwm in road runoff.
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Fig.1 Schematic diagram of simulated road and simulated

rainfall device
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Table 1 Rainfall uniformity and error of simulated rainfall

under different rainfall return periods
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Fig.2 Particle size distribution of deposited sediments

collected from surface of asphalt road
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Fig.3 M(V) curves of particles in road runoff

under different rainfall return periods
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Table 2 F,, values of particles in road runoff

under different rainfall return periods

T,/ mm Fa
P=0.5a P=1a P=3a P=5a
0.95 2.73 2.98 3.25 3.30
1.28 2.60 2.89 3.16 3.28
1.53 2.47 2.72 2.93 3.24
2.2 A[E)AEKE BT B % 3R T 12 AR i R B
M
2.2.1 R A

FL AT B 2R T2 U o TR P 42 e LAY | EE 9142
IR R i 52 B BF 52 Bk o b D RE AR, 535
- 135 -



VR I - 47 A R A2 3 it S B A L, i B
WRDASE RSB 1 A8 Y R e+ 4 BB X AR S
ey i) £ 2k AR 4 R S R AR A L 0 Y]
IR, o RRSE FE2 DRL, AR SCR ) S&B 4
HC AR 0T AN [5] 3 1 2 R | A [ R R A4 168
AR UKL il o R AT UL SR NIAT 4 R
HiP 4 ] DL, S&B i 450 e ) A5 28 Xof AN ] I I 5 Z
AN [ RS PEASE AU S8 A5 U 0K 90 e R 405 £
HFRBOHIE UG S5 RESF (R K T0.99) . Bl
TRV MBI O, JURE ) SRR k) B AN W, {EL %
FR ™ 0 SR Rl o T AR 0L Y
RER CBURLA) iR =R ) AN W7/, 1 1 I 5 o I
1, FURL ) 0 50 SE D058 e A R BB |
A SR RS 2 A AR, 42 Y0 200 S0 UL ) o Bl 38 5% (4005
b2 A0 ffa Ak 3 ) MR, 15 T I I B PR AR L
i JEE AT, T B 2 T AR U AU 4 29 S e R 25
ELip O

w (AR — IOHLRE A 2k
o HfUkHAE — HOHURE LA 2k
A FERERE — LR LA i 2
R?=0.99925 7 R?=0.999 11
6 2
R=0.99757 5 R?=0.998 91
4
= 3 R2=0.996 85
R2=0.999 96 2
1
0 5 10152025303540 0 10 20 30 40 50 60
R/L R/L
(a)P=05a (b)P=1a
127 R?>=0.99999 12 R2=0.992 52

10 R=0.999'14 101
o gt o 8 R2=0.999 11
< ol R=099861 2 ¢

4 4

2 2F

0 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 90

RIL RIL
(¢)P=3a (d)P=5a
4 A EMETEEIE T2 R T s 50 Rl
AR SER

Fig.4 Fitting results of exponential scour model of road

runoff particles under different rainfall return periods
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Fig.5 Changes of scour coefficient and scour rate under

different scour conditions
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Table 3 Correlation analysis results between different

scour conditions, scour coefficient and scour rate
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Fig. 6 Size distribution of particles in road runoff under different rainfall return periods
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Table 4 Correlation analysis results between different scouring conditions and volume percentage of particles with

different sizes in runoff
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