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Research on the contact characteristics of binder layers of double—layer

porous asphalt pavement

WU Wenliang", LIANG Junxuan, PENG Junlin
(School of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract: During the construction of double=layer porous asphalt pavement, a binder layer needs to be laid to
ensure that the upper and lower layers are bonded by enough binding force to resist potential pavement diseases
during service. To investigate the dosage range and force characteristics of the binder layer of double-layer porous
asphalt pavement, this paper utilized the pressure film and pavement texture scanner to obtain the interlayer contact
characteristics of both single-layer and double—layer porous asphalt pavement, thereby determining the
recommended dosage of the binder layer for the double—layer pavement; and the oblique shear test was conducted to
obtain the failure characteristics of the binder layers in both single-layer and double-layer porous asphalt pavement.
The results indicate that the interlayer contact area of the double-layer porous asphalt pavement is larger, which is

approximately 1.5 times that of the single—layer porous asphalt pavement. The OGFC mix used in the lower layer of
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the double-layer porous asphalt pavement exhibits more microscopic concave and convex structures and a larger
surface area, which is about 1.18~1.20 times that of the AC mix. Based on the surface area multiplier relationship
and the standard recommended value, it is recommended that the dosage of the binder layer for double—layer porous
asphalt pavement be 0.8~1.2 I./m’. The shear resistance of the binder layer in double=layer porous asphalt pavement
is superior to that in single=layer porous asphalt pavement. The interlayer shear strength of single-layer porous
asphalt pavement is solely provided by the bonding force of the binder layer. The interlayer shear strength of double—
layer porous asphalt pavement is provided by the bonding force of the binder layer and the interlocking of interlayer

particles. After reaching the maximum shear force, the interlayer particles continue to resist shear deformation, and

the shear resistance does not decline abruptly.

Key words: double—layer porous asphalt pavement; pavements; binder layer; pressure film; pavement texture

scanning; shear strength
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Tab.1 Asphalt mixture gradation

il AL (mm) B B 7720 0/ %
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WA % 25BRE %

16.0 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15
OGFC-10 100 100 97.8 56.8 21.0 15.2 12.2 8.9 6.8 5.5 5.1 18
0OGFC-16 98.4 86.9 55.1 17.9 13.1 10.4 8.2 6.9 5.9 5.1 5.0 20
AC-16 98.6 88.9 69.8 49.7 31.2 16.5 12.5 9.8 7.6 6.2 4.5
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Fig.1 AC-16+0GFC-10 interlayer contact surface load area information
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Fig.2 OGFC-16+OGFC-10 interlayer contact surface load area information
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Tab.2 Quantitative information on interlayer contact

SR PR mm® PR/ mm® AR/ mm® SR A AT A imm® ST T AR A T
57283 16 349
AC-16+0GFC-10 56 898 14 650 25.75%
56513 12951
57 206 19 790
OGFC-16+0GFC-10 57411 22031 38.37%
57616 24272
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Fig.4 Model of asphalt pavement surface
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Tab.3 AC-16 and OGFC-16 macro and micro model

surface area

TR AR RO

iR A

o A KR T B mm? A KR B mm?
AC-16 169 174 230 440
OGFC-16 199 088 276 442

FL# AC-16 5 OGFC—16 fy4: X du 2 1 A, 22 0
B OGFC—16 it 4 X 38 2 1 AR 2 41 4 e AL
2.214% , AC-16 (1) 4= DX ol 3= T FRUZ 49 45 TR AR 1Y 1.87
5 .OGFC-16 By & X IR 1 BUE AC-16 11 1.18 4% ;1
SAR Y Hh OGFC—16 B9 4 DX 3 4 T AU 451 4 1 ALY
3.07 £, AC-16 1y 4 DX 3R 3% 11 AU 4 T AR Y 2.56
%, 0GFC-16 14 X IR AR AC-16 7 1.20 1% . 73
HHUER OGFC-16 T Ifil 2 th T roRLRE 44 18 VR S 48
K, HAL PR R AR T AC-16 (Y SLPrEH AL AC-16
55 OGFC—16 M fOMAR 7 3R 8RR 43 31 A 2 WA 80 2% 1
TR 1.36 571 1.39 f% , A5 5 AH T , Ui B P & 76 JR A 42
X 2 TR A AR 111 7 55 A4y 1) e R ORI TR 1EL A
OGFC—16 [ 4= X 355 ¢ i AU K, e S R AL T
HAOW MY 2B B =R 5 T L, OGFC—16 SR AL 1

VR EE R 5 O M Py 2 R [T T OGFC-16
M4 X IR R AR, 29 AC-16 114 1.18~1.20 1% .

3 R

45° i 7 )2 () Zh 25 B0 35 P BE i 50 & — Fh FH FOE
Ak 0 7 5% T 45 245 K0 J22 =2 1R 8 4 o R B 78 1 13
B 7k W I TR 2 AL 5 U 5 02k 2k 5 457
AR AN BT T LA R A R ), 3 FE T K
S i 800F B 1T A4 B DA FH , R 6% B 0 S b S e 6 1]
e R T 2 22 TR .

31 HEREFRAEWRE

Fhah AR AT 2 AR W T 2 A A
SEIELRE S0 A A R, B A R B AE AR U T R ]
T RGESE ISR REEE 2 DTG N2 o] i A 3R 45
TR, 8 5 4 0 5 WA e D B DB N 4, B B
JRERERZE TR A 4y B O A 5 WG A it 22 B D)
JZIE B R EEZE Ty, (F R e 1K B AT A AR
PE . B XFHEK D RERY B 11 100 55, 1k i (O EE 25 )2 M R
B AT EEHEKGE I 155 HHEKRE Iy . L, 7R
TE B 45 2 ARG A H s 1 25 G B S R BE L 45 M
FEHERHE K DI BE Z EH T K .

FR A C2 6 0 77 3% Tl T2 AR R ) (JTG F40—
2004)"7, A — i 1T 12 BRI — 2 RS BRHEK
RIS, 5 AR T8 R LA Wi v VE A 452
FLAL W WA B — R 0.6~1.0 L/im> 2% 2 HEK
% TR RTOR 2 HE 7K 5% 1A 22 D) 42 o 1 R 2 LU 2 O A 1
MO8 B OGFC-16 5 AC-16 194 X i &
T AL R BE 2R, IF 2 U2 HE /K % 1 26k 45 )2 0 A
SHBBIRIG 8 ST RSS2 & OSUZHE
JK B G 25 )2 FH e R 2 HE K K TR 2 45 )23 FH o A A
IEAEEL, B 0.8~1.2 L/m>
32 REHESIRIEAE

fefi FH 4 B LAY R T AC-16 5 OGFC-16 P
PRI Z R P IEZRHG  BHN RS Z MR, 2
HEZK % T B 25 2 P B 1.0 Lim?, U2 HEK 4% T 2
S5)E AR 1.2 Lim?, R 645 )2 58 3 B RS B R
SEA E AR, B 5 R OGFC-10 - 1 J2 . B i R Y
AT E) % 100 mmx100 mmXx80 mm 1) A )= 4 5T it
B, Hoh bR 2R B 40 mm. & 59
T AR R FH AL 42 i) e Y ] R O RS SR AL L
4 45° R e B RUZ O T4 5 R0, gk
VLB 2 mm/min.



18 PN S QRS )

2026 4F

33 FEEHVIBRS R

AC-16+0GFC-10 5 OGFC-16+0GFC-10 M F
SER A AILE R BT B0 R v i 2 R IR 2, an sl S
Ji7s .

WS (a) fit 7, B2 HE K 56 1 245 44 76 55 U1 1y )
L, )R A A B B sk FREEIE 2 T AR
TESY YY) FNRE 4 2 B 45 0 AL [mIPE TR 3 BT
R ) A e

Gl 5 (h) BroR , BUZHEZK B 18 78 59 V1 8 o 7%
L P NGB S =Py 3/ NI R S ) = IR A <
T2 R RERP VRSB R T2
S EEPOAER 5 B0 5525 1Ak o 2 A Rk
IZGEEEIR

(b)OGFC-16+0GFC—10 4% 2 Hh
BS5 Z65 R s IR
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Fig.6 Diagram of force—displacement for oblique shear test
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