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Abstract: The rigid-flexible composite pavement, as a kind of durable pavement structure, has been widely
used for heavy-duty traffic, special geological conditions, bridge tunnel paving, etc. In order to promote the
application of durable rigid-flexible composite pavements and clarify the key research issues and development
directions, relevant research progress of rigid-flexible composite pavements in China and abroad was
reviewed. Based on the structure design theory and construction technology of rigid-flexible composite
pavements, the structural mechanical behavior characteristics of rigid-flexible composite pavements were
described, and the stress induced by load and temperature of asphalt surface layer and rigid base layer, as well
as their interactions were analyzed. The asphalt surface layer on the rigid base layer was directly subjected to
the load and environmental effects and improved the stress and temperature fields of the underlying structural
layer. It was the key factor influencing the performance and service life of rigid-flexible composite pavements.
It was identified that diseases of rigid-flexible composite pavements mainly appeared in the asphalt surface

layer. Due to the huge modulus difference between the asphalt surface layer and the rigid base layer, the
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asphalt surface layer on the rigid base layer was more prone to produce compression-shear failure. The cracking

of the rigid base layer and the bonding state between rigid and flexible layers also played an important role in

the performance of asphalt pavements. Finally, the technology of improving the performance of rigid-flexible

composite pavements was summarized from three aspects: shear resistance of asphalt surface layer, integrity

of base panel, and bonding between the flexible and rigid layers. It was an effective way to improve the

performance and durability of rigid-flexible composite pavements by conducting integrated structure-high-

performance material design based on the structural mechanical characteristics of rigid-flexible composite

pavements.
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Table 1 Design methods for asphalt overlay for composite pavements in China and abroad"”
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Figure 17 Typical interfacial shear strength change curve

Rahman %" JF & 1 14 £ 5 738 56 % 2 03k U
T %2 AR A TR L S RO B
VI 56 1% 45 A0 G, 3R 256 B EL AT DLR O Ao (0 B 7Y
S T8 R T B A 1 A ) 5 R i n 40 5 1) 3K
DA B AT 3R FH N 28 22 e % it in 59 80 1 s Hu % A 47
BT T D03 002 45 49 3 P8 B BY 58 J3 9 4 L 0%
R T BEIREE WL UTM 42 4E i I 2k 28 A 2 =8,
SEHLT I AN TR I TR A S T BY U5 5 Sun 450
& T R TR) 1905 24 80 2 A 1 57 4 X T R i A =
AU P B TR 0 R =l o7 IR VT s B
W R 1 W e 2 (HVASAL) FIAR i 1 75 B 1 W e 2
(RASAL) W HT 8 PEge , IR R 1T 17 3 Fp e R R o iy 4
JEHLHL s Wei 5% Zhao %5 BETE T ][] s Jiti il 1 B

271

JI RGN T 0 BB g e L 65 e G K R R
THT 25 5 BE 0 IR R AT T — & 51K 50 BF 5% 5 Nian
SEUSBE T IR AL T W T I T )2 ) B )9 O 3K 50 4
LSS T B AT e R R R R Al B4R
FOH )2 8] B DI 57 (0 5 i AL A . L2 LAY ) 2 P B
YA 50 hn 23 & an 1 18 fir s o

JIE= %

SRRV

e g

I 5 5%

JEE R

Ji¢ 4 o
i34 Rk I L
(a) Rahman %52 3% 1111 (b) Hu %1%+ 5541
Y B I JIE=%
 MTS i#i

I TN
(d) Wei %345 31 (9 11 57

T 2

(c) Lee -5 1)
IE &

E18 BEIRB MR E S

Figure 18 Shear test loading device™**"*!

YU B e B R K =N IA R o I E A
IH6 T U2 E) ) A e AR T O SR L AR W 2 RN
PEREZ AW, TR E RER IRES K
A= BT U IR 2 8] 25 AR S S 5 e )2 18] BY B 1
() LD, LA R R 2 )R A A o i
BY IV 7 43 BT 1) 245 S 26 W )2 ) 98 4 i S ) 5 D)V ) B
N T2 18145 A AN BB B U1 R 77 K SF B8 & B 7 2 (]
A BN ) 248 (K 19) o

O T BE X 52 =X I T2 TR) 5 PR B Y S e
B BRI, Z2 B0 5% 45 SR 90 3% BH Bl 4 30 1 T e, A
THT B V) 5 % 8 B AR an '] 20 s o — MOl L
524 3K I 1 )2 ) AL 18D 9% 57 75 i A B35 D) i B B n 2%
I 1 1 o B0, B B U0 3 2K SF B4 58 0 )
HAEBARA LB T R AR E W o & A oK i R Y
J2 18] BT Y19 57 75 i X I 7 7K - 114 22 Ak A0 2 45 R A
AR, 39 V19 55 75 A 5 R 7 7K P 78 SO Bk bR R
SRR WA A 2K w2 A KA



36 ¥ 4k

A S 2024 5

Bl AR A, BT A4 U T 18] AR
£ 0 BEF 00 A e L T 2 R R AR, R ERAE T
WOl AR A R, X B R IRE R B LR A R
Cop R R I N T S L N TR A A Rt o)
W 21 proR T 5 b Rl S 2k 45 7 R R
B oy S A BAE REIR AR AR IR N A 5 AR e

lﬁﬂ:ml:’ﬁjo
0.55 e
—A— 5L G R L
0.50 e 41 e 25
o 045 —— AL
= 0.40
R
S 0.35
B 030
0.25
0.20 I I I I I I I I I
1 2 3 4 5 6 7 8 9 10
WiH 2R /em
19 ARAEREEERETHEEERNN 15/

Figure 19 Distribution of shear stress in asphalt surface

layer at different interlayer bonding states™
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Figure 21 Effect of asphalt thickness on interlayer

interfacial tensile stress in different seasons"””
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Figure 23 Reflection crack formation mechanism
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Figure 24 Load transfer mechanism of transverse

cracks in rigid base layer
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Figure 25 Top-Down crack propagation mechanism
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Figure 30 Formation process of rutting in asphalt

layer of composite pavement
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Figure 31 Compression-shear test device
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Figure 32 Principle of compression-shear test for

composite specimen”
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Figure 33 Dissipated energy evolution law for

composite specimen?
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Figure 34 Adsorption and bridging of fibers in

asphalt mixtures
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Figure 36 Stiffness transition mechanism of

composite pavement
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Figure 37 Microstructure of interfaces of semi-flexible

pavement materials
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Figure 38 Single-layer sprayed stress-absorbing layer
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Figure 40 Mechanism of stress-absorbing layer
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