26 4 ( ) Vol. 26 No.4
2013 12 JOURNAL OF SHIJIAZHUANG TIEDAO UNIVERSITY ( NATURAL SCIENCE)  pec. 2013

( 200092)
ANSYS
;0441 +.5 DA 1 2095 -0373(2013) 04 - 0020 -07
1
“@ ”ﬂ 12
A =
U( x) w( x)
gl(x) D( x) .

ANSYS

12013 -01-08
1989



21

2
2.1
2 L 80 cm
E =3 000 MPa u = 0.385 1,
ANSYS SOLID95 87 024 15 682 2 o
I\N a5
96 08 9.6 96 08 9.6 ©
: A f Sy
1 2 3 45 6 7yi8 1
| ST )
10 o
11 20.8 | o
1 ( :cm) 2
2.2
2 ANSYS SHELL63
P =0.272 2 kN
10
1 MPa
1 —0.202 74 -0.225 83 —0.242 45 ~0.212 24
2 ~0.238 09 ~0.244 41 ~0.257 28 ~0.248 50
3 -0.289 18 -0.284 82 -0.361 03 -0.329 00
4 -0.402 98 -0.387 61 -0.407 40 —
5 —0.404 14 -0.387 61 —0.407 40 —
6 -0.303 31 -0.312 56 -0.361 03 -0.320 04
7 -0.267 84 -0.283 15 -0.257 28 -0.260 40
8 -0.258 16 -0.274 62 -0.242 45 -0.245 00
11 0.742 66 0.639 67 0.669 29 —
12 0.465 66 0.482 56 0.593 13 0.573 76
13 0.411 03 0.436 79 0.442 67 0.398 40
14 0.396 47 0.423 51 0.398 32 0.388 80
1 ANSYS SOLID95 2
SHELL63 2
16.4% 6%
6% 0 3 ANSYS
3 ANSYS
2.3
10 1
300 No ANSYS LINKS8
o LINKS8

LINKS



) 26

22 (
o I ~ ANSYS $HEAH
2.3.1 \ 208 o AN b
e, e~ SKIH{H *.;‘i"
—0.257 K¢
1.1 cm £
> _
300 N R
5
£ —035
=
( ) . L =2m —0.40
4 —0.45 ‘
Ao —20 —10 0 10 20
4 WA OFEED X A k/em
3
o 5
L9 —— {4 10
1.8 s s J —— {4l )
17 a7 —— 4y
<
&
=4
R
oo
SER
4 5
o 4
A
10 0.05
2.3.2 “ ”
6 o
L 0.8m1.2m 1.6 m 2.0 m,
Ao



4 23
3 Lgr T B2 = Bi=1A
P —e— BII=1/3 —— B/I=1/5
15F
141
&
o We 1.3
e
212F
2 m Z=-2m Z=-18m =l
0.1 m 7 o
1.0F
7 9 1 1 1 1 1 1 1 1 1 J
Z=-1.8m Z=-2m =20 —16 —12 —08 —04 0.0
Z=-1.8m Z=-19m BrARES 124 10 534 /m
o 6
4
A
o 3 ( )
1
8 o
L2 —— JEIRFH 0.6 cm
14} —— JERJZH 0.8 cm
—= R 1.0em £
< ﬁ 1.3 r;{“
i m_(, 5
I #2121
5 =
=11 F
1.0F
_30 1 * 1 1 ) 09 1 1 | ]
—02 —0.1 0.0 0.1 0.2 —08 —06 —04 —02 0.0
FA L TRURR A AT 1 A B /m s 490 1)/ A7 /m
7
2.3.3
1 ) 0.5( 9 .
9 ( )



12 o
ANSYS

BKIN.

235 MPa

235 MPa
235 MPa

24 ) 26
R 1.51 —— 4 &
—e— TN )
1 05 141 —— AE RN N
et —— HEA TN
10 o W&
13
=
1.4 12
L3 1.1
13 ”» o 10 . e i st
0.5 —0.8 —0.6 —0.4 —0.2 0
IR A FRAY B /m
9
~ Y 11
1
1.2 o
15 —— BRI —— F T ) 150
—o— TN —— g+ 4T ) '
Lar 14r
ﬁ 13f ﬁ 13F
%E 5=
12 F Ri12L
2R i
L1f 1.1k
1.0 — ' L0 S i '
—0.8 —0.6 —0.4 —0.2 0 —0.8 —0.6 —0.4 —0.2 0
FUR A AL FRA E/m IR [ AL FRAY B /m
10 11 .

ANSYS solid65

235 MPa 790 MPa.

13 o
ANSYS



25

1.5

12 ( :cm)
1.5
14
1.5
15
440 kN/m
kN/m
16
6001
500
= 4001
<
ﬁ 300
:g 200 —o— farE S ek
&
100
0 | I 1 1 |
0 30 60 90 120 150
5 H B ) e A A F%/mm
15
4
ANSYS

BY V. }7/MPa

13 o
KiAanti s F
. 8
1.5 15 AR I B,
13 ( 1 m)
0.0
—0.2
O T M5 i a2k
—0.4
—0.6 —— 0.5 fg}ﬁﬂ&jﬂgl\&
—o— JTHRBT B
—0.8 —*— 1.5 f‘ﬁ:}ﬁﬂ&jﬂgﬁ\&
—1.0 b o | |
—400 —200 0 200 400
TEN. )/ MPa
14
356
804 —— 0.5 £ T B B
60 —— JTHRFY B
40 fs —— 1.5 £5 ) IR J1B ER
20
O.
—20
—40
—60
_80 | | |
—1.0 —0.5 0.0 0.5 1.0
JE AR ] AR AR AT BY/m
16



26 ( ) 26

M. 2001:315.
] : 2009( 4) : 16-20.
1991 24( 1) : 52-64.

D .

AW N =
—

2009.

Analysis of Shear Lag Effect in Prestressed Thin-walled Box Girder

Zhou Qianru  Wu Dingjun  Li Qi

( Department of Bridge Engineering Tongji University Shanghai 200092 China)

Abstract: Firstly the principle of the bending load shear lag effect is reviewed and numerical analysis is
made of a thin-walled box girder shear lag effect with software ANSYS. The literature numerical solution and the
measured and theoretical values are compared to verify the correctness of the model. Then through mechanical
characteristics analysis of bending box girder the influence of each factor on shear lag coefficient is obtained
and the shear lag coefficient vertical distribution laws along the span are summarized. The relationship of longitu—
dinal distribution of shear lag coefficient and the flange plate shear flow Further analyzed in the case of axial force
only and pure bending. Then combined with engineering practice comparative analyses are made the cases under
dead load live load and prestressed load concluding that full prestressed structure can reduce the peak of shear
lag coefficient. Finally shear lag effect of box girder plastic state is discussed and conclusions are drawn. The
purpose of this paper is to study prestressed box girder shear lag feature and plastic state shear lag variation. The
conclusions are helpful for engineering practice.
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