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1
1.1
N N ’ 1 o ’
E M 20 o Winkler ,
k 8 o ) )
’ ’ o B777—300ER
- E\uy,h 1
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FTTITILLL - i

a a
(b)
1
Fig.1 Structure calculation model
1.2
, B777-300ER E , ¢ Y (MHJ5004-2010)1"
( ¢ ) E , , 1 .
1
Tab.1 Basic parameters of pavement model
a/mm b/mm h/mm E/MPa o pl (kg/m?)
5 000 5 000 400 36 000 0.15 2 400
5 000 5 000 400 1 500 0.25 2 400
k60 MN/m?*; E 200 GPa;
s 1 mm,
; 0.3 C/em,
o 2 ]
2
Tab.2 Load parameters of aircraft’s main gear
/kN /mm /mm /mm /mm
B777-300ER 272.73 510 350 1 440 1 450

1.3

s

5%  https://www. cnki. net



2 , 3
3 °
3
Tab.3 Analysis result of mesh convergence
( x x ) /s
1 8x8x2 0.902 20.45
2 12x12x4 0.965 28.37
3 16x16x8 0.987 65.30
4 20x20x12 0.991 133.11
5 24x24x16 0.997 258.05
6 28x28x20 1.000 463.94
14
N N . 8 , 5
° ) ° ( by 400 mm
-8
C1 8, 5 1 5, 4,
4
Tab.4 Factor level and discrete value
Cl— /mm 32 34 36 38 40
22— /mm 460 480 500 520 540
C3—— /mm 250 300 350 400 450
C4—— /mm -20 -10 0 10 20
C5—— /(%) 0 5 10 15 20
C6—— /(°) 0 5 10 15 20
CT— /MPa 1 000 4 000 7 000 10 000 13 000
C8—— /MPa 1 000 4 000 7 000 10 000 13 000
1 2 3 4 5
, 390 625 ,
o , Java ,
o 50 , 8 , 141235243,
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8 Cl1 C8 - 50 o
2
7. Pawlak 1982 w2
2.1
U s XCU, U o U
U o
S S=(U,A,V.f)o U={x),x2, " %} ; A=CUD,C D
, CND=0;V s fUxA—V
2.2
o ( ) ,
PCR,R , P , p
., IND(P). R reR, IND(R)=IND(R-{r}), r R
H P:R—{r} 5 P R o
2.3
o 1) o Ci
: S k
Sig(C)= 2 Gora () (1)
H Cm D] sn 5 Card( Cm) Cm )
’ Cl Cm ’k 1’ ?k OO
24
o ’ Mem(CL])
_ _ Mum(Ciw ﬂ D,‘(m))
Mem(ci(n) Cj(m))— Mum(Cim)) (2)
lMum(Ci(n)) i n ;Mum(ci(n)ij(m))
i, n 7, m o
3
3.1
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5
o LTE, ( 3),
LTE,=7"x100% (3)
gy,
oy HOa o
hY 5 o b
5
Tab.5 Mechanical response results of pavement structure
/MPa /MPa /MPa /MPa /(N+m) /kN
1 3.33 2.81 2.56 2.41 88.58 1.17
2 3.46 3.45 2.98 2.81 145.05 1.73
3 3.39 2.72 2.49 2.39 189.21 2.06
50 3.20 2.34 2.32 2.21 129.43 2.20
3.2
, RESE -8 c1,C2,C3,
C4,05,C6,C7,C8 \ . N N N N
. 8 ;S D1,D2,D3,D4,D5 .
N N N 5 o]
1 5 )
’ 5 o
’ 6 o
6

Tab.6 Table of decision—making of influencing factor

C1 2 3 c4 5 c6 C7 C8 D1 D2 D3 D4 D5
1 2 1 2 4 4 5 1 2 3 1 4 1 1
2 2 1 5 1 3 5 1 2 4 2 4 2 1
3 1 5 5 3 4 3 1 2 3 2 4 3 1
50 1 4 3 2 5 2 4 1 1 1 4 2 1
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3.2.1
5 b b C
1’ (e}
D1( ) , 26 .8
, :C5>C3>C8>CT7>C2>C6>C1>C4 :19,17,16,15,13,12,11,10,
C ( 1), 8 D1
Sig(C1)=(4x1)x9+(£-x1)x2=2.65 Sig(C2)=(4x1)XT+(£-x1)x6=2.95
Sig(€3)=(4x1)x10+(£-x1)x7=3.90 Sig(C4)= (X1 )x5+(£-x1)x5=2.25
Sig(C€5)=(4x1)x16+(£-x1)x3=4.60 Sig(C6)=(4x1)x5+(£-x1)x7=2.65
Sig(CT)=(4x1)x10+(£-x1)x5=3.50 Sig(C8)=(x1)x10+(£-x1)x6=3.70
D1 :0.101,0.112,0.149,0.086,0.176,0.101,0.134,
0.141, , D2 :0.104,0.107,0.145,0.141,0.159,0.073,0.133,0.138;
D3 :0.102,0.093,0.172 . -
0.188,0.063,0.161,0.163,0.058 ; D4 200
:0.051,0.168,0.157,0.129,0.163 150k
0.131,0.158,0.043; D5 =
10.0
.0.188,0.047,0.178,0.054,0.153,0.166,0.175, 00
0.039, D1,D2 , 50
:D3 , ;D4 ., D5 00
) o Cl €2 €3 C4 C5 €6 CT C8
2. 5
3. 4 o Fig.2 Factor importance to tensile stress of the slab—bottom
2571 - 207 -
201
§ < 15
15F =
10
10+
0 0
cl C2 C3 Cc4 C5 C6 C7T C8 cCl C2 cC3 C4 C5 cCc6 C71 cC38
3 4
Fig.3 Factor importance to the LTEo Fig.4 Factor importance to internal force of dowel bar
2 ,C5( ) DI( ) D2( )
, 17.6%  15.9%;C3( ).CT( ) C8(
) , ;C4( )
, ;C1, C2( ) C6( )
3 ,C3( ). C4( ).C6( ).CT7( )
D3( ) , 16%;C1.C2( ) ;C5(




7
). C8( ) o
4 ; ,C2( ) DA( ) ,C1( )
; , D5( ) , 18.8%,
;C3( ). C5( ).C6( ).CT( )
;C4( ) ; C8( )
3.2.2
, ( (2)),
) o 5 ,D1,D2,D4,D5(
) 1 , 1 ;D3 ( )
5 ; , 5 .
D5( ) ) 1176 ° , Java
o , D5, 1

C1,C5,C6,C7
Num (C14,ND5,)=82
Num(C1,)=119
Mem (C1,—D5,)=0.689
:Mem (C1l,—D5,) 0.501;Mem(C13—D5:,,) 0.232;Mem (C1 4,—D5 )

0.126;Mem(C1(5)—>D5(1>) 01010 , Cl 1 N DS,
1 ; ) . D5, 1
(€5,06,C7) , ) N .
D1,D2,D4 1,D3 5
o ) DL,
s 5 D2 ) N
) ; D3
s 5 D4 ) N N
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Analysis of Influencing Factors of Mechanical Response in Cement
Concrete Airport Pavement with Doweled Joint Based on Rough Set

Yuan Jie, Wang Yuxiang
(Key Laboratory of Road and Traffic Engineering of the Ministry of Education, Tongji University ,Shanghai 201804, China)

Abstract: This work investigated the influence factor of structural responses on concrete pavement with doweled
joints and optimize dowel bars system. Dowel bar size, spacing, offset, supporting and bounding modulus were e-
valuated, as well as the finite element simulation results which include stress of concrete slabs, stress load
transfer efficiency (LTE,)and internal force of dowel bars. Rough set algorithm method was utilized to compute
the significance of condition attributes and the membership of decision attributes. The resalts showed that: (1)
The dowel bar horizontal angle is the most significant factor on the maximum tensile stress of the pavements.
Stress on the bottom of the slab increases with the angle increases.(2) LTE, is mostly sensitive to bars’ vertical
offset and LTE, increases as the dowel bars are approaching the bottom of slab.(3) The dowel bars spacing has
considerable influence on all mechanical responses. Excessive spacing will result in poor properties of pave-
ments.

Key words: road engineering;factor analysis ;rough set;doweled joint;mechanical response
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