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Anti-slide model of cement concrete pavement based on surface texture

ZHAO Fang-ran, GONG Jin-hai, CHANG Yuan-yuan
(School of Airport, Civil Aviation University of China, Tianjin 300300, China)

Abstract: The frictional coefficients of several parts for cement concrete runway in an airport were
tested by an anti-slide-test truck of T10 type. Different textural features were analyzed by photo
analysis method and characteristic description method. The influence law of pavement superficial
texture on frictional coefficient was discussed based on test results. A model of pavement anti-
slide capacity was proposed based on texture characteristic parameters. According to the analysis
of macro, rough and micro texture characteristic parameters, a pavement anti-slide frictional
coefficient model was proposed based on texture characteristic. Analysis result shows that
frictional coefficients vary from 0. 40 to 0. 42 when constructional depths are 0. 6-0. 7 cm on the
similar texture characteristic roads. For the significant different texture characteristics, frictional
coefficients are 0. 43, 0.75 when constructional depths are 0.70, 0.78 cm respectively, so the
influence of texture characteristic on pavement frictional coefficient can not be neglected. Based
on the analysis of pavement texture characteristic parameters, the anti-slide model can be used to
analyze the anti-slide capacity of old runway pavement quantitatively. 12 figs, 10 refs.
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Fig. 1 Plate label coding of runway

R Rl S AT B FR AR IR ) Pt
O AR B R P IE OB 2. 0~6. 5 m(H S, ~
N ) 8 Bl P AR AR X 3 il DXORG J IR G R 7 B S



%43

AR TR @A R R 2 E L A 19

HUE 2R 3.4 mo Kb g Dy M BE RS M IE o0 2k
5.5 m AL TF IR . Sy b, 43 Sl ik R HE B B Pl
28 3.4.5.5 m Ak, DL SR B Ml E o 2614, 5 m bR
AR 5 B 1 DX S8, W P-4 7 BT 0 4R I AT TREE
PERBON L, BB 480 ~2 980 m B FEE 48 K A
b ILE 2~4,

1.0
0.8
&
K
ﬁ 0.6
0.4
0.2 1 ! |
0 1000 2000 3000
B3 TE A 1 7 E/m
Bl 2 BEB ML 3. 4 m oAb R %
Fig. 2 Frictional coefficients along 3.4 m line
from runway central line
1.0
& 08
K
£
# 0.6
0.4 L L y
0 1000 2000 3000
138 1) A7 E/m
K3 BERMIE L 5. 5 m AR AL
Fig. 3 Frictional coefficients along 5.5 m line
from runway central line
1.0
# 0.8
K
&
# 0.6
0.4 1 1 |
0 1000 2000 3000
B T8 A 1) L E/m

& 4 BEEMGE P 14. 5 m b FEE R K
Fig. 4 Frictional coefficients along 14. 5 m line

from runway central line

1.2 FEERTREEEmMEES EZEH

FCBC AT 2~4 B 28 2R L B B R 4R 3.4 m
Ak I3 Y T T JEE 98 PR 2 e e K (FE 0. 4~0. 8
Z AR A S 2 AE 45 T B i 500~1 000 m X [A]
PR B 45 DRSO AT T 5 v ) DX BE ) JBE 458 PR K0
AR O P i B0 (EL A 3 B G R Al 0 3 R 5/ 19
FESEDRRC. BEME P02 5.5 m AR I Zk Y iE
T RE £ DR St A e ) I 1 22 5 (FE 0. 6~0. 8 Z [A] 48
fb) . BEMLIE H LR 14,5 m AR PR 2R A 1A R
BERRE T8N 0. 65~0. 80 Z A1 A5 4k iz ik

28 11 OF- ¥ B T RO R TR U T L R
B X5 b ) BOE AT X JC A 25 R

SR R A AR [ 4 36 0 T T Vi A R e R, S
SR TS [ X B PRE 458 TR B 25 S 1 st TR 4 S 3 331 DA
A 3 TR B A 36 A L HE A 6 EE B 2Rk AT T L By
Br. 3.4 mZ | 600~620 m [X B4 18 T A4 3 24
FEL ™ AR B 2 DX B A T R 4 IR S A o
TR D 4 SR 04T 5% B, AT & B AR Ak b 4 ) R AE
([l 5) R A X B 1) b 3o TR 2 A8 Ak 5 T 422 R 5 7
LB KREHE ) A3 AR A B 35 22 5 1
T4 .

600 605 610 615 620
B IE 2 17 A7 E/m

B 5 3.4 m ZRIBEHE R 505 1 1 TR
Fig.5 Frictional coefficients and texture depths

along 3.4 m testing line
XFEE 14.5 m 28 F % 600~ 620 m [X B (38 1
JEE 4% DR 50 55 4 3ol R R T 3K 2 AR, R A i IX B 1T Y
) 3t 451 1 X0 5 A A o LG B 4 TR 501 22 S A0+ W
H(E 6,

4 —o— A
o i

%36 ¥R BE (em)

1.2

.6
600 605 610 615 620
H0 18 2 17 fL E/m

6 14.5 m £ 5 PRUBCS 8 TR R
Fig. 6 Frictional coefficients and texture depths

along 14. 5 m testing line

5.6 IS5 SRR E SR 620 m b4y
BILT 4. 3.14. 5 m 28 1 Y38 1 AL 15 TR 22 7R
JNCAY R 0,70 F10 0. 78) 4 {H H: BE 48 PR %k 22 S B AR
BEGIHH 0.43 F10.75), AW, B ECE&™
Az T R 1 8 T CHN R 5 L i 2 7 AR A A R
TE T CAN B 6) 3 AN A A 2 VR B (AN R 150 B L X B 4
HECE W R . AR BR T I IR Z A0 R B
A A 1 S B0E 52 w25 3B T PO M RE T
X AL 15 SR A VEN R R L A Be N R I TR



20 X M B

W £ % R

2012

e 2 LR 4% DR R SE R AR

2 ETEEMES N EZE
REWES S

2.1 FMEZEHMNERRSSHENNE

Oy W T G A A 3 2 RO B 4 D R R T
T P T TR i A A B AT R A S AT X A
T RFAE 19 2 B ok a5 O g LA . SR A 2 LA
TEAR AR R UL T A 3 5 B A5 M Y A I
Pl 7, 52 B i 453 40 R A 17 0 L T 8.

7 3.4 mZ 1 620 m 4b i T8 T R 2 A 1 S VLR AR
Fig. 7 Superficial texture feature of pavement

along 3. 4 m testing line at 620 m

E8 14.5 m £k F 620 m kb (i3 1 72 2 A4 1 S W45 AE
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along 3.4 m testing line at 2 840 m
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pavement asperity texture
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Fig. 12 Cutting action of pavement raised particle to tyre
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K AT BB T B M AR W 2k B W, I e e T
Z4TTE ORI LG . AR L G T b A 0T iR ]
A AW R e £ TE IS Y 3 I A R R K DR 4R L
XoF JEE B 7 9 TR
2.2.4 @M T ILR MR R 69 4R A A R

FE T bR ) T8 T AL 3 AR 1Y 2 B o A DL &%
AN TR 3 AR A AR Y JBE BEL 257 43 AT T B B R
B 2 Bl o WA 3 TR A DR RS R UL A i R 4 DR K
I 240 R 4% DR 50 465 g B BT AT 220 R 1Y) 7K D T R 1
TH T B T RR b EEBH )

f=@6) +w0) +uly) = DKé, +
i=1

E u; tan(y,) ( K.E, +
=1

K,P "y 2A,c0t(@,)
St )*;77( (12)

RIS (12) T 4K 48305 17 AR I B 4 35 5 R A
{FOk OB FLC M P 22 5 3 T AR 38 1 1 LA
SRR SCHE B Ty 6 2 B8 R o
740 3 04 6 0 150 B« LA 2 AR ) 4 R
B T TR L A e 2 B M i R
PR (120 SR VP A0 28 5 D B A
T PP T SR I ] PO BB, 4 T
ST 981 307 T 5 0 A 28 C12) % 3
S0 00 DR AE AT 437+ DT 10 B 19
B RO

3 4 IF

CORDE T 2 CHLAS [R] 18 47 3 AR 25T A il
SRV AL LA SCAS [R) 38 47 9 AR A 1) T v B
P I A RO TE AL . MRS ALK JE TR Bk
0 T AN [ 082 7 T JBE 45 IR K015 4 T 2 M ke B B
A O A LD BN YR RN DU B e T UK )
ESR LR G RIKA.

(2) 38 i 0 T8 T 5 A5 B 8 i i T =2 18] AR LA
FOBILEE 73 A7+ o3 9l A ST 1 T T TS VLA R A =
A 7 WA 1 JEE 48 TR R B 3 6 T T L O A s
RFALE 2 B3R HEL WA 3 B 45 PR RS 0 5 LA S 2 T 3 T
240 LAY 365 AR OE 2 KA A WA T PR 4 R B SR X
T 46 3 R AE 2 B E S AT O A SRR IR AT S
Lo M i 1 WA H

(LR AR B EE RO A el TRT
a3 AR 2 B 1 ) T AT 7T T B ) R A B L 3 A T
Ohy 4 THT 2 125 1 T R4 3 X 470 T R 458 DR R 2 o L A
T EEANAAE R mT LA S X IH T8 T i B AT
SALTEH AR I AT S kG T BT R AR A X
ERIDE VAR GRS 1Y W b7 e

S % X Hf
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