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Analysis of Stresses and Processing Method on the
Reflection Cracks of Semi-Rigid Base Road
Resulting from the Vehicle Loads
BAO Longsheng' ,WEI Xile' , YU Ling' ,CHEN Aibao’

(1. School of Transportation Engineering, Shenyang Jianzhu University, Shenyang, China, 110168 ; 2. Jinzhou
Zhengxing Real Estate,CO. Ltd. ,Jinzhou,China,121013)

Abstract ; Reflection cracks caused by vehicle load is studied in this paper,to improve the traffic capaci-
ty ,prolong the service life of the Semi-Rigid Base Road,and put forward measures accord it. The author
established the finite element model of composite pavement with cracks by using the finite element soft-
ware ABAQUS. This paper analyzed stress and strain of the pavement construction with the change of the
vehicles’ axle-weight. Then,the stress variation in the pavement structure was analyzed and compared in
two cases of setting anti-crack function layer or not. After set up the anti-crack function layer,it has an ob-
viously reduce of the stress and strain,about fifty percent lower than before. The treatment measure pro-
posed by the author can effective reduce the reflection cracks caused by the vehicle loads.

Key words ; vehicle load ;finite element simulation ;anti-cracking function layer ;contrastive analysis

WFes BHHE.2016 - 04 - 16

BEELWH . HEARB2ERETH (51078242) ;4£ 55 HR £ @3R8 R H (2016 - K2 -012) ; 1k BH
REF RIS H (F16 —095 — 1 —00) ; J T # 2R 100 H (STW2016001 )

TEER N Al (1971—) 5, 202, it EZ N2 Ml i T AR 7 18] (5.



53 4]

B A 25 AT AR T 2 W S B S S 2R 1V ) o i 5 b B 459

Wl 2255 0 4 e, B AR AR RO £ |
BT A I 7 A B B T M
FR R S A B A B AR RN, — R
FE 450 T Al AR RR. PR, R XX
A ST S s AT 5T, DASR S IR B
JEHLEE i SR P A A PR it 7F X B
HEEMIFST Dy T, B AN 2 B B
T REMNBISARESE, B T —&
IR T A AL B L A A o R
SUBEIEA T IE B S AR v K R 24 ) 2 A —
PR TH, — B LREH TR
SFERABERT ST 0 R T N I 22 TR
AU A Ak T L Y BT k. A T AL A S R
JGJT T, 5K R AR R OHS M e Y B g R A
B IR ROR T R M BTER, A BROT 4 AT
B0 £ A 3 s X i 4 4% i R
TR HEAT T, 15 2] T W T S AR
PR R B TS RE 22 TR Y 25 BRI LAST
S A4 S WA A B A BRI £
B FAT BRI 8 T BE, Xob 2 I 2 S22 6 11
SBE I T T BN R G I

SR T AR W, 7 T R Ak BRI
455 [ U, 25 BT R B AL B R A L, 4
oo i S BB G R A YT R G B i
P00 3 W24 7 24 (0 i &, 25
ABAQUS A FRICHFFE i7" UL 78 1
b DR I i 2 3 P Gt 4 11 e S S
PIZE, BT = 4G BROCELAS , Aty A 4451
B TR 45 ) A 0 oy 284 T B 1 T AR AR
B, AT GE S5 1 K S HLER , 3 X 4 1 A b
R REIEA TAT B TS ABL AT, B i 4 s 114 &b
B AR DD 4 A N ) HE R Rk R R
7 T I S A SRR

1 TR SO

SR & By T35 198 00 7R %, I 1 2 )2
M2 %20 em W KRG ERA (BA LN
m(IKIR) :m(OBYEIR) : m (A7) =5:10:85)
24 10 cm Wi IR EE 1. B 1H AL 3h 2238

18 m %, A 2 x3 m 3B M 2 x3.5 m
JEHLBI A,

FEXTIZ IS 1) 5 4 HEAT 53 S0 BT B, 8
FH ABAQUS #5711 435 #4) 14 25 8] = 4 57 4k
BERY, A ST A7 BROCA R B {5 6 T 45 44 )2
S AR R A PRSI R 2 NI B2 |
Th1)2 B2 e J24 G e S Al b A, G 2
FLZA 0.5 om TERYZEE. BRI ARBR RN
BT, X A5 S5 F 2R an s . O4%
SER )24 5] TS QR LAk I T A FS B ]
R AR A KSE T A RS AR
QAT 456 1 .

‘Z EEEEE?EEEEEE

0 x

N
|
|
|
/‘\V‘

800

1 s
Fig.1 Calculation model

2 AR

B TP 7R 5% I T o S . R U
EEERKE R 8 m, Yk 6 m, TH 2 EE N
10 cm, 2 RIPE L 2B 40 om (520 2k XL
JZ4 20 cm JE R ZORFRE WA ) . AT 47 4K
96 BT o Bl A% BZZ—100, T 422 M 1 5 Ky
0.707 MPa, #l1FE % 1. 820 m, /% [& 45—
NG A~ 45 22 () 428 I %) B8 85, D) B o) 2 4 422
ALK 37.8 em x 18.9 cm. >4 =5 fif % %t
FRATS BB JEL v — {000 2 40 ey 2 ) B 1l A FH 23
FETH AR AL 17 224 S A N, e
PERTS A T 5 8h—MIi R mifE R, PRt
A BV URN R S ] A 3Rt A B 2.
IS b P AR, 2 R FH BP0 A A
frdd, WFoT HAE AR FEi s 2 A
A7 B Pl B Al 280 RS 18 32 DR A Sl an el 2




460 WHERKESMARBFR) 9533 4

& 3 s, M ABAQUS &7 i FRICA &I 4N

K 4 s, 250 1.

i

2 SRR

600

800

B2 iAo E

Fig. 2 Position of vehicular loading actions

q
UEER A2
[ ]
€ LRI €
Haf

B3 fwzsz A

Fig.3 Diagram of deflection load-bearing stress

B4 ABAQUS £y iz
Fig.4 Structure model of ABAQUS
®1 EESH

Table 1 Main parameters
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Fig. 6 Diagram of load stresses and deformation
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Fig.9 Equivalent stress contour plots in cracking area
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Fig. 10 Diagram of stresses’ change with axle load
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Diagram of deflection and deflection
difference’s change with axle load
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Fig. 13 Diagram of simulation shear deformation
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Fig. 15 Diagram of maximum shear stress
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