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Abstract: To study the influence of rainfall on pavement skid-
resistance performance and driving safety,
thickness ( WFT) concept considering the longitudinal and

the water film

transverse slopes of the pavement was utilized based on the
total discharge formulation and turbulence theory of slope
flow. Using experimental data measured using the British
pendulum test under varying WFT levels,
calculating the skid resistance, namely the British pendulum
number ( BPN), was formulated and used to quantitatively
evaluate the effects of rainfall intensity, transverse, and
longitudinal slopes on the computed BPN. The study results
reveal that skid resistance is linearly proportional to the
pavement transverse slope and inversely proportional to the
rainfall intensity and the pavement longitudinal slope. In
particular, rainfall intensity, along with pavement texture
depth, exhibited a significant impact on the tire-pavement
friction and skid-resistance performance. The results further

a model for

indicate that driving safety under wet weather is predominantly
governed by skid resistance and visibility. The BPN and
sideway force coefficient ( SFC,, ) values for new asphalt
pavements under different rainfall intensities are provided
along with some modification to the stopping sight distance
(SSD) criteria. Safe driving speed limits are also determined
using a safe-driving model to develop the appropriate speed
limit strategies. The overall study results provide some
insights, methodology approach, and reference data for the
evaluation of pavement skid-resistance performance and
driving safety conditions under different pavement slopes and
rainfall intensities.
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High frequency of wet weather accidents is partly
caused by hydroplaning and reduced skid resistance
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U1 The thickness of the water film

of asphalt pavement
caused by rainfall is one of the factors contributing to the
reduction of skid resistance on wet pavernents[2J , which is
closely related to rainfall intensity, slope gradient, and
slope length™ . Numerous experimental studies have indi-
cated that the pavement skid resistance decreases with the
increase in the water film thickness ( WFT), and the skid
resistance performance of new pavements is better than
that of old pavements under the same WFT'*"',
er, it is generally a challenge to measure the WFT direct-

ly on the pavements. Additionally, pavement transverse

Howev-

and longitudinal slopes are not considered in most of the
existing models/formulae, which often leads to inaccurate
computations and results. Therefore, it is prudent to for-
mulate more representative and realistic models for char-
acterizing/quantifying the WFT and recommend appropri-
ate skid-resistance performance indices for wet pave-
ments; thereby, contributing to the optimization of driv-
ing safety conditions in adverse weather.

Based on the above background, this paper formulated
and preliminarily validated a mathematical model for
characterizing and quantifying the WFT and skid-resist-
ance, which also takes the pavement longitudinal and
transverse slopes into account. Using the British pendu-
lum experimental data, the skid-resistance, quantified in
terms of the British pendulum number (BPN), was meas-
ured and modeled under different rainfall intensities,
pavement transverse and longitudinal slopes. Modifica-
tions and revisions which are related to the BPN and side-
way force coefficient (SFCy,) with respect to new asphalt
pavements, and the stopping sight distance ( SSD) with
respect to rainfall intensities and longitudinal slopes, are
also proposed in the paper. Finally, safe driving speeds
are determined using the safety driving model proposed in
this paper along with some recommendations for speed
limit strategies under wet weather.

1 Water Film Thickness Model
1.1 Theoretical formulation of the WFT model

There are laminar flow and turbulent flow in fluid mo-
tions, which can be classified by the Reynolds number.
The slope flow on pavement surfaces is turbulent flow'*,
which can be simplified to uniform flow in a rectangular
open channel. The Reynolds number of open channel

flow is expressed as
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Mge ="~ (1)

where n,, is the Reynolds number; v is the average veloc-
ity, m/s; R is the hydraulic radius, m, R =A/y, where
A is the cross-sectional area of the channel and y is the
wetted perimeter of the channel; v is the kinematic vis-
cosity of water; and the default value is 1 x 10 m?/s.

The cross-sectional area is computed as A = bh with a
given water film width b and water film thickness 4. The
wetted perimeter is computed as y = b + 2h. Thus, Eq.
(1) can be reduced to

Mg =" (2)
v

Fig. 1 shows the schematic diagram of slope flow on a
pavement surface, where i_is the transverse slope gradi-
ent; i is the longitudinal slope gradient; i, is the resultant
slope gradient; L, is the horizontal length of the slope,
m; L, is the longitudinal length of the slope, m.

(b)

Fig.1 The slope flow on a pavement surface. (a) Direction of
the slope flow; (b) Profile of the slope flow

According to the design specification for highway
alignment (JTG D20—2017)""", the resultant slope gradi-
ent of the highway pavement is supposed to be less than
10.5% . So, the projection length of the pavement sur-
face on the horizontal plane is approximately equal to its
actual slope length, and the water depth in the vertical di-
rection is approximately equal to its direction perpendicu-
lar to the slope surface.

The unit-width discharge g(m’/s) is defined as the
product of the average velocity and the water film thick-
ness. Thus, the Reynolds equation can be represented as

n ==L (3)

From the momentum equation of slope flow'*!, the hy-
draulic gradient J is equal to the resultant slope i,, which
is shown as follows:

.
J=iy=" (4)

where L is the slope length, m; h; is the frictional head
loss, m.
The friction head loss is given by Darcy-Weisbach’s

formulation as"

L

2
v
=X 4R 2g

(5)
where A is the friction factor; R is the hydraulic radius, R
=h; g is the acceleration due to gravity, generally g =
9.81 m/s’.
The friction factor is obtained from Egs. (4) and (5),
8gi,h’

A== (6)
q

For turbulent flow, the friction factor A can be calcu-

lated using Blasius equation' :

0.316 4
A= 1/4 (7

nRe

Considering Eqgs. (3), (6) and (7), the following
equation is proposed:

3 /4 _7/4
h= 0.316 4%) q (8)
\, 8gi,

The equation for total discharge computation is adopted
from the specifications for the drainage design of highway
(JTG/T D33 —2012) ™ as

0 =16.67yIF (9)

where Q is the total discharge, m’/s; ¢ is the runoff co-
efficient, generally ¢ =0.95 for asphalt pavements; [ is
the rainfall intensity, mm/min, ranging from 0.5 to 3
mm/min; F is the catchment area, km®.

The catchment width is assumed to be unit width, that
is Q =¢q. The WFT equation based on resultant slope gra-
dient can be derived from Eq. (8) and Eq. (9) as

(10)

L [0.316 407 (16.67y1F) ™
8gi,

1.2 Verification of the theoretical formula

The reliability of the proposed theoretical formulation
was verified by comparing the theoretical formulation
with the empirical formulae recommended by British
scholars and the experimental regression model proposed
by He'™'. The WFT model was calculated with a rainfall
intensity of 2 mm/min, and a resultant slope of 2% with
the unit-width catchment area was converted into slope
length, F =1 x10°L. The graphical results are shown in
Fig. 2.
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Fig.2 Comparison of WFT formulae

Fig. 2 shows that the theoretical formula has a good
correlation with the experimental regression model pro-
posed by He'*!, which is characterized by a nonlinear in-
creasing trend with the increase in slope length. Com-
pared to the low accuracy of empirical formula, highly
targeted experimental regression models, based on Fig. 2,
appear to be more suitable for asphalt pavements, which
indicates that the theoretical formulation in this paper is
reasonable and practical.

1.3 Slope-based WFT model formulation

In this paper, it is assumed that the driving direction is
longitudinal and the direction perpendicular to the driving
direction is transverse. So, the resultant slope of the

pavement i, 1S

iy= /i +i, (11)

As shown in Fig. 1, the unit-width catchment area F is
expressed as

i
F=F >
Tl

x

(12)

where F_ is the projection area of the unit-width catch-
ment area on the cross section, which is the same as the
unit-width area from the road edge to the road centerline,
km’.

According to Egs. (10) to (12), the model for compu-
ting the WFT, based on longitudinal and transverse

slopes, can be formulated as

85l (13)

x

. :/0. 316 40" (16. 6TYIF,) " ( + i)

2 WFT Effects on Pavement Skid Resistance
2.1 BPN variation with WFT

Based on different WFT levels, Zhao et al. """ and
He'"' measured the BPN on asphalt pavements with a
texture depth of 1. 02 and 1. 40 mm for new SMA-13
pavements, 0.43 mm for old SMA-13 pavements, 0.92
mm for new AC-13 pavements, and 0. 62 mm for old

AC-13 pavements. The new pavement was represented
by a specimen made in the laboratory and the old pave-
ment had a service life of 5 years. The test results are
listed in Tab. 1.

Tab.1 BPN of different pavements under different WFT levels

Texture depth/mm

WFT/mm
1.02 1.40 0.43 0.92 0.62
0(0.001) * 75.6 77.7 60.0 72.4 66.0
0.2 59.2 63.4 51.0 59.5 53.0
0.4 54.0 56.7 50.0 52.5 49.2
0.6 52.4 55.0 48.8 50.4 47.4
0.8 50.8 52.2 47.0 49.4 46.2
1.0 50.8 51.7 46.4 47.7 45.4
1.2 48.8 50.8 48.0 48.3 46.2
1.5 50.0 50.9 47.0 48.0 45.8
2.0 50.0 51.3 46.6 48.0 48.0

Note: * For logarithmic derivation, the minimum WFT is assumed to
be 0.001 mm.

When the WFT is greater than 2 mm, the BPN values
rebound, which indicates that water comes into contact
with the pendulum edge as well as the rubber slider, re-
sulting in larger BPN values. Therefore, the WFT greater
than 2 mm is excluded from Tab. 1.

Veith'""! found a logarithmic relationship between BPN
and WFT. Taking the new SMA-13 pavement with a tex-
ture depth of 1.02 mm as an example, the logarithmic re-
gression curve of BPN vs. WFT is shown in Fig. 3.
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Fig.3 Logarithmic regression curve of BPN vs. WFT for new
SMA-13 pavement

Fig. 3 shows that the BPN decreases with the increase
in the WFT, which indicates a reduction in the pavement
skid resistance. the BPN decreases rapidly
within 0.5 mm when the thin layer of water covering the
pavement surface acts like a lubricant and reduces the
contact between the tires and the pavement surface. Also,
there is an inflection point at about 0.5 mm, after which
the slope, i.e., the rate of decline, changes significant-
ly, tending towards stability. In this situation, the water

However,

film covers the micro-textures of the pavement surface,
and reduces the adhesion component of the friction.

The regression equation of BPN vs. WFT for the as-
phalt pavement is given as
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Jen =aln(h) +b (14)

where f,,y is the value of BPN; £ is the value of WFT; a
and b are the regression coefficients.

The BPN regression coefficients, a, b, and R* values
for different pavement texture depths are shown in
Tab. 2.

Tab.2 BPN regression coefficients for different pavement tex-
ture depths

Regression Texture depth/mm

coefficients 0.43 0.62 0.90 1.02 1.40
a -1.810 -2.744 -3.437 -3.594 -3.730
b 47.635 46.979  49.518 51.073 52.950
R? 0.9731 0.9514 0.9507 0.9791 0.9551

The regression coefficients a and b are well correlated
with the texture depth as shown below:

a=2.9323d;, -7.279 2d,, +0.730 5
b=50.641d77"°

(15)
(16)

where d., is the texture depth of the asphalt pavement,
mm.

2.2 BPN vs. rainfall intensity and slopes

Combining Eq. (13) with Eq. (14), the function of
BPN is obtained as

0.316 4v"*(16.67IF,) " (i2 +i2)**

-7/4

8gi

Fan = aln[ 1 000 x

X

(17)

Relating the BPN equation of different asphalt pave-
ments to rainfall intensity, longitudinal and transverse
slopes, a simplified form of Eq. (17) is obtained after
substituting the known variables.

IF )7/

lJf

4
fu =5 0[0.016 () (32 +i1)"*] +6.908 41

(18)

2.3 Skid resistance-rainfall intensity and slopes

The impacts of rainfall intensity and pavement geome-
try on pavement skid resistance are expressed in Eqgs. (17)
and (18).

2.3.1

F_is the unit-width area of one lane, namely F =3.75

Impact of rainfall intensity

m’ = 3.75 x 10 °*km’. The longitudinal and transverse
slopes are both taken to be 2% . From the specifications
for drainage design of highway (JTG/T D33—2012)"",
the design recurrence interval of rainfall for surface drain-
age of the expressway and first-class highway pavements
and shoulder is 5 years. In the calculation process, the
rainfall intensity varies from 0.20 to 3. 00 mm/min, tak-
ing the texture depth of 0.5, 1.0 and 1.5 mm, respec-
tively. The graph results are shown in Fig. 4.
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Texture depth/mm:
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46 !

Fig.4 Variation of BPN with the change of rainfall intensity

Fig. 4 indicates that rainfall intensity is a key contribu-
tor to the decline of wet-pavement skid resistance. BPN
values decreases exponentially as the rainfall intensity in-
creases. The rate at which BPN values decrease generally
becomes smaller as the rainfall intensity increases. There-
after, the BPN values decrease at a much slower rate,
which means that the rate of decay in the pavement skid
resistance decreases slightly with the increase in WFT.
However, sufficient texture depth helps to improve pave-
ment skid resistance.

2.3.2

Likewise, the outcomes for BPN under different trans-

Impact of transverse slopes

verse slopes are presented in Fig. 5 by substituting a rain-
fall intensity of 2 mm/min, F, of 3.75 x 10 °km’ and
longitudinal slope of 2% into Eq. (17) or Eq. (18). As
shown in Fig. 5, BPN increases gradually with the in-
crease in the transverse slope. Therefore, increasing the
transverse gradients appropriately based on the need for
drainage will likely improve the pavement skid resistance
under wet weather conditions.
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Fig.5 Variation of BPN with the change of transverse slopes

2.3.3
Similarly, the results of BPN under different longitudi-

Impact of longitudinal slopes

nal slopes are shown in Fig. 6 by substituting a rainfall in-
tensity of 2 mm/min, F, of 3.75 x 10 ““km® and trans-
verse slope of 2% into Eq. (17) or Eq. (18). From Fig.
6, it is clear that the BPN value decreases slowly with the
increase in the longitudinal slope gradient, which is oppo-
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site to the trend exhibited by the transverse slope. This
means that the effect of the longitudinal slope on the BPN
value is not as critical as that of transverse slope. There-
fore, skid resistance improvements should focus on the
transverse and not on longitudinal slopes.

Mr Texture depth/mm:

—x— 1.0
521 —a—05
51
ESOM
3

49+
48+
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47%
46 1 1 1 1 1 1 1 1 1 J
o 1 2 3 4 5 6 7 8 9 10

Longitudinal slope/%

Fig.6 Variation of BPN with the change of longitudinal slopes

2.4 BPN-SFC,, correlations and rainfall intensity

Current specifications on the measurement of BPN, a
friction index used to evaluate the skid resistance per-
formance of asphalt pavements, is merely based on a
moist pavement, and the impact of WFT under different
rainfall intensities is not taken into account. Also, SFC,
is classified according to the mean annual precipitation,
which does not correspond to or represent the most unfa-
vorable state of a pavement. Therefore, the proposed
values for BPN and SFC,, testing requirements for newly
built asphalt pavements in different regions were pro-
posed herein using the rainfall intensities as the classifi-
cation criteria.

According to the 10-min rainfall intensity contour map
of China with a recurrence period of 5 years, the designed
rainfall intensities are divided into six categories: 0. 5,
1.0, 1.5, 2.0, 2.5 and 3.0 mm/min"".
are adopted in this paper.

These values

Based on Egs. (13) and (18), taking transverse slope
of 2%, F of 3.75 x 10 ~°® km®, the texture depth of 1.0
mm, and a longitudinal slope from 0% to 6%, the BPN
testing requirements for new asphalt pavements under dif-
ferent rainfall intensities can be obtained as shown in
Tab. 3.

Tab.3 BPN testing requirements

Longitudinal Rainfall intensity I/(mm + min ")

slope/ % 0.5 1.0 1.5 2.0 2.5 3.0
0 57.4 58.8 59.7 60.3 60.7 6l.1
1 57.5 58.9 59.8 60.4 60.8 61.2
2 57.7  59.1 60.0 60.6 61.1 61.4
3 57.9 59.4 60.2 60.8 61.3 61.7
4 58.1 59.6 60.4 61.0 61.5 61.9
5 58.3 59.7 60.6 61.2 61.6 62.0
6 58.4 59.9 60.7 61.3 61.8 62.2

Similarly, according to the conversion formula Eq.
(19) of BPN and SFC, from Chinese specifications for
the design of highway asphalt pavement (JTG D50—
2006) """, the SFC,, testing requirements for new asphalt
pavements under different rainfall intensities are obtained
as shown in Tab. 4.

Jfapn =0.406 4f .. +36.353 (19)
where f.. is the value of SFC,,.
Tab.4 SFC, testing requirements
Longitudinal Rainfall intensity //(mm - min ')
slope/ % 0.5 1.0 1.5 2.0 2.5 3.0
0 51.8 55.4 57.5 58.9 60.1 61.1
1 52.0 55.6 57.7 59.2 60.4 61.3
2 52.5 56.1 58.2 59.7 60.9 61.8
3 53.1 56.7 58.8 60.3 61.4 62.4
4 53.6 57.1 59.2 60.7 61.9 62.8
5 54.0 57.6 59.7 61.1 62.3 63.3
6 54.3 57.9 60.0 61.5 62.7 63.6

For the BPN testing requirements for new asphalt pave-
ments in Tab. 3 and taking the design rainfall intensity of
2 mm/min with a longitudinal slope of 2% as an exam-
ple, the BPN value measured by T 0964—2008 during
the acceptance inspection should meet f;,, =60. 6. Simi-
larly, for SFC,, testing requirements for new asphalt
pavements from Tab. 4, the SFC,, value measured by
T0965—2008 or T0967—2008 should meet the SFC,, =
59.7 acceptance criteria.

Compared with the BPN requirements and the SFC; re-
quirements stipulated in Clause 7. 1. 2 of the Chinese
specifications for design of highway asphalt pavement
(JTG D50—2006)"""', the testing requirements proposed
in this paper consider the rainfall intensity of each region,
instead of the annual rainfall averages, which is more ac-
curate. Thus, these test propositions, which are more
representative, offer a promising reference value for the
skid resistance performance testing of new asphalt pave-
ments.

3 Wet-Weather Driving Safety Analysis
3.1 Wet-weather SSD model

Stopping sight distance ( SSD) is the minimum sight
distance available on a highway at any spot having suffi-
cient length to enable the driver to stop a vehicle traveling
at the design speed, safely without collision with any oth-
er obstruction. Conceptually, the SSD is the sum of the
brake reaction distance and the braking distance. These
two components can be mathematically expressed as'"!

2
S, =8 +8, =L 14

3.6 254(p + ) (20)

where S, is the value of SSD, m; V is the operating
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speed, km/h; ¢ is the driver perception-reaction time,
2.5 s; ¢ is the friction coefficient between the tires and
the pavement surface, ¢ = BPN/100; ¢ is the road resist-
ance coefficient, s =f, +1,, where f, is the rolling resist-
ance coefficient, and i, is the percent grade.

The operating speed is usually taken as 85% of the de-
sign speed when the design speed is 80 to 120 km/h and
90% of the design speed when the design speed is 40 to
60 km/h"".

Zheng et al. """ found that the friction coefficient be-
tween tires and the pavement surface is inversely propor-
tional to the vehicle speed, and the regression formula of
the friction coefficient and the vehicle speed is given as

@, =@, +0.002 5(V, - V,) (21)

where ¢, is the friction coefficient when the vehicle speed
is V|5 ¢, is the friction coefficient when the vehicle speed
is V,.

Yin et al. "' found that when the vehicle speed is grea-
ter than 50 km/h, the rolling resistance coefficient can be
calculated according to the following equation:

£.=0.011 6 +0.000 142V (22)

Combining Egs. (20), (21) and (22), the SSD for-
mula represented by BPN is obtained as

2.5V
===

Sy =8, +85, 3 6

Vz
2.54f - 0.598 OV +254i +22

(23)

Based on the BPN formulation deduced in this paper
and taking the old SMA-13 pavement as the case study,
the effect of rainfall intensity and the longitudinal slope of
the pavement on SSD is modeled as presented in the sub-
sequent text.

3.2 Wet-weather safety driving model

On rainy days, the braking distance of automobiles in-
creases due to the decrease in the tire-pavement friction,
and the sight distance of drivers is generally limited by
poor visibility!'”. If the vehicles are speeding, the driv-
ers are prone to rear-end collision accidents. Therefore,
considering the sight distance requirements of geometric
alignments and adverse weather conditions, the safe driv-
ing speed under wet weather conditions is deduced from
the SSD expression in Eq. (23) as follows:

0.262 8s” +2.321 6sa +0.353 4a° -
0.512 75 -0.594 5a
a=2.54fpy +254i, +22
s =min{s,, s, }

V. =
(24)

where V_ is the safe driving speed, km/h; s is the calcu-
lated sight distance, m; s, is the minimum SSD value

stipulated in the specifications, m; s, is the visibility un-
der wet weather conditions, m.

Visibility under various rainfall intensities can be calcu-
lated as'"”’

s, =323.817"7 (25)

where s, is the visibility, m; [ is the rainfall intensity,
mm/ min.

3.3 Wet-weather-SSD regional correlations

According to the relevant provisions of the Chinese
design specification for highway alignment ( JTG
D20—2017)"", the SSD values of expressway and
first-class highways at different design speeds are
shown in Tab. 5.

Tab.5 SSD of expressway and first-class highway'”

Design speed/(km - h~1) SSD / m
120 210
100 160
80 110
60 75

Combining Eqs. (18) and (24) and taking a transverse
slope gradient of 2% and F, =3.75 x 10 ° km® into con-
sideration, the SSD of an asphalt pavement in different
regions under wet weather can be calculated. The results
for design speeds ranging from 60 to 120 km/h are shown
in Fig.7 and can be used as reference values for design-
ers.

Compared with the SSD graphical results of Fig. 7, the
corresponding values specified in the Chinese design spec-
ification for highway alignment'” are insufficient to satis-
fy the normal driving safety requirements on rainy days.
Therefore, the SSD values should be modified and re-
vised based on different regional rainfall intensities and
slopes for optimizing wet-weather safety conditions.

3.4 Wet-weather safe driving-speed determination

According to the wet-weather safe driving model given
in Eq. (24), two speed limits are obtained, namely, the
speed limits based on SSD limited by highway align-
ments, and the speed limits based on visibility under
rainy conditions. The lower of the two is typically taken
as the safe driving speed limit for a specific rainfall inten-
sity. Example results are shown in Tab. 6, Tab. 7, and
Fig. 8, respectively.

From the results in Tab. 6, Tab.7, and Fig. 8, itis
noted that the consideration of SSD for highway align-
ment governs the safe driving speed limit at larger
slopes and smaller rainfall intensities. In contrast, the
consideration of visibility under rainy weather governs
smaller slopes and larger rainfall intensities. Based on the
actual pavement skid resistance under different geometric
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Fig.7 Corrected values of SSD for asphalt pavements under different design speeds. (a) V=60 km/h; (b) V=80 km/h; (c) V=100

km/h; (d) V=120 km/h

Tab.6 Safe driving speeds based on visibility km/h

Longitudinal Rainfall intensity 7/(mm - min ")
slope/ % 0.5 1.0 1.5 2.0 2.5 3.0
0 155 118 96 81 70 62
1 153 117 95 80 70 61
2 150 115 94 79 69 61
3 148 113 93 78 68 60
4 145 112 91 77 67 60
5 143 110 90 77 67 59
6 140 108 89 76 66 58
Tab.7 Safe driving speeds based on SSD km/h
Longitudinal Rainfall intensity //(mm - min ')
slope/ % 0.5 1.0 1.5 2.0 2.5 3.0
3 96 95 95 94 94 94
4 84 83 83 82 82 82
5 69 68 68 67 67 67
6 55 54 54 54 54 54

alignments and meteorological conditions, the highway
agencies can design the variable speed limit control strat-

egy for each segment of the highway under wet weather

conditions.

100 - o
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o ——3
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&b 70
z
S
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<
[75] r—& > > * .
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Fig.8 Recommended speed limits for asphalt pavements

4 Conclusions

1) The model for characterizing WFT as a function
of rainfall intensity and slope was proposed based on
the total discharge formulation and turbulence theory of
slope flow in this paper. The proposed model formula-
tion was verified to be reasonable and practical by com-
paring the predicted WFT with those obtained from em-
pirical formulae and experimental regression models.
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2) A WFT model was mathematically formulated as
a function of rainfall intensity and slopes ( longitudinal
and transverse) . The model allows for quantifying the
WEFT under various rainfall intensities and slopes.

3) Regression relationships between BPN and WFT
were established based on the experimental data. It is
concluded that the BPN value is linearly proportional to
the transverse slope and inversely proportional to the
rainfall intensity and the longitudinal slope, respective-
ly. Rainfall intensity was found to have a significant
impact on the BPN value.

4) The skid resistance characteristics of an asphalt
pavement were characterized using the texture depth
concept to establish some BPN and SFC,, correlations.
Based on these correlations, this paper proposed some
BPN and SFC,, values for new asphalt pavements un-
der different rainfall intensities to optimize wet-weather
driving safety conditions.

5) The current SSD stipulation in the Chinese codes
and specifications is very broad and not regionally spe-
cific. As proposed in this paper, the SSD criteria for
highways should be revised and modified to be more
representative of the prevailing rainfall intensities and
slopes. Similarly, the safe driving speed limit control
strategy for highways needs enhancements to minimize
traffic accidents in wet weather conditions.

As the BPN equation proposed in this paper depen-
ded on experimental test data that was restricted to
SMA and AC pavements,
more skid resistance performance indices are recom-

more pavement types and

mended for future studies.
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PEmXihE IR EERENITERENRI
Hk ERA 2 B RAHB REL

(AAXFRABFE, dxw 210096)

TEE: A THRER T FR @R ERITEZ LY 0, A TREORAEAAXFT AR, R BFE
e AR T 0 35 d K IR JR B (WET ) ME &, AR 35 55 ] 69 30 78 P 48 95 47 34 d 3244 ( BPN ) [ /K B2 3 04 R AL
A, 3 TR AR AR AR AR 3w . F RN e 3R A SR E 2T BPN 9% vh. AR AR R A
5 BRI R R VL, B e 5% B e IR B R BV, 3E o e R R A R M IR T IR AR B . @
RATHE G E R THIE Aot LA ARYE R B %M 3% B3T3 & 7 3% @42 8 BPN e @) /) & 4
SFC, 94| Z 5K, 3 ) RANBAF FALIE R ATIS B, SF R TR 2A/T AR H T AR ELTPRE, AH 24
iE A PRk ek B RR T A R B B/ iR B e WIORE T 3@ A AR AT R R AR R AL IR IE.
KSR 5 0R R AR SRR AT B R A KRB 3R 4% FALIE

FE 4SS U416.217



