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Smuation of Random Vehicle Load for Fatigue Calculation of
Sted Pylon of Taizhou Yangtze River Bridge

FENG Zhaoxiang' , ZHANGLe® , WU Crong’
(2.Jiangsu Provincid Yangize River Highway Bridge Gongruction Headquarters, Taizhou Jiangsu 225321, China;
2. Deparment of Bridge Engineering, Tongi Universty, Shangha 200092, China)

Abstract : Acoording to the resultsof invedigation and gatidical andydsadf vehiclespasingJiangyin Yangtze River
Bridge, a probahility gpproximate expresion of random load of buses and lorries was obtained by multinomial
fitting. The vehicle sochagic sacing mathematica node was egablished by usng Roisoon method. The conparative
analyd s between the results of mathematica nodels and the actual data showed dfectiveness of the egablished
methematical nodel. Based on the abovementioned expresson of vehicle load and random process theory , the
random vehicle load nmodds for fatigue calculation of ged pylon of Taizhou Yangtze River Road Bridge was
egablished by Monte Carlo method to better reproduce the datigic properties of actua vehicles pasing highway
bridges

Key words: bridge eng neering ;random vehicle load node ;Monte Carlo method ; stedl pylon ;fatigue caculation

[1]

, 1080 m, ( )

[2 6]

192.4 m

[7.8]

: 2008-05-28
(1968-), , , , . (tzbridge @163. com)



128

25

f (p) ,

F(p) :J’f(p)dp, (1)

p=F(p (2

p f(p) ., (1)
F(p)
o F(p) [0,1]
. € : €
p F(p) F ' (p 2
: [0,1]

f(p) P
1.1
2006 6 2007 6 488
178 :
f(p)

1 2
6 1.01 —
%0.8 /
206
I !'ﬂm %02}
r
0 0

0 200 400 600 800 0
TR ZEZE & /kN

N W b W

HEAR BT /(X 107)

200 400 600 800
P /KN

1 2
Fig-1 Lorry load
probahility dendty

Fig. 2 Lorry load cumulative
probahility digtribution

[10]

(3 2006 6

178 ,

2007 6

po=F () =
2.674 x10€ 3 - 1.030 7 X
10% 2 +3.043 x 10% , +9. 346
0<&,<0.337503 85
7.603 x 10% 5 - 9.930 5 x 10% § +4.712 9 x
10€ , - 651. 39
0.337 503 85 <€ , <0.605 735 35
7.8919x10% 5 - 1.903 19 x 10% 5 +
1.571 83 x10€ , - 4 049.7
0.605 735 35 <€ , <0.985
3.968 824 x 10% 5, - 1.130 184 9 x 10% % +
1. 073 409 3 x 10% , - 339 559. 54
0. 985 <€ , <0. 997 996 88
6.760 795 2 x 10¢ %, - 1.348 570 76 x
10% , +6 725 503. 8
0.997 996 88 <€ , <0. 999 394 6
7.530 594 061 x 10°€ % - 1.505 386 183 3 x
10% , - 752 327 534.9
0.999 394 6 <€ , <1
P JF (pn)

&

)

, (3)

(0.1]

4 (a)

(2) 488
4 (b)

, (3)

[11]
1.0 -
0.9 F
0.8
0.7 F
0.6 F
os+t /S e KR
0.4 — S SR
03F
02F
0.1F

0 1 1 1 1 1 1 1 1

0 100 200 300 400 500 600 700 800
TRZELEH /KN

Rilhex

3
Fig. 3 Qontrag o lorry loads cumulative probahility
d gtributions between actud data and fitting data



12 129
= & 27, (4) 2749
b:oN 20
i X 1.5l ) 8 (b)

; £ 1.0] , (4)
£ ! 054
¥ 0 | i j?‘- ()‘ LI L L
B 0072000 400 600 800 0 200 400 600 800 1.0
TRZELE/ /KN A /KN 0.9
(a) BERIBEALIR EZE MR (b) BRI I 252 R KA 1 5 |
0.7
4 g 0.6
Fig.4 CQontrag of lorry load digributions between ;’; 8'2 |
actud data and fitting data 0.3
0.2
1.2 ol
3 ! 2'0 4'0 6I0 86 160 lloulm léo ltli() 2(1)0J
, 5 BELEE /KN
6
7
’ Fig.- 7 Qontrag of bus load cumulative probahility
' digtributions between actud data and fitting data
1000 [ 1 000
0.08 F 500} F 500 ‘
= 600 iE 600
5 0.06 = [ ’
3 0.04 g ;100 § ;wo |
0.02 w200 M 200
0 09 740 80 120 160 200 % 30 60 90 120150180210
40 80 120 160 200 HHEAEE AN 2R AN
K7L /kN BT kN (@) BHUBE EE TSR (b)) LPRAE F A E TR
5 6 8
Fig.8 Contrag of bus load ditributions
Fig.-5 Bus load probahility Fig. 6 Busload cumulaive between actual data and fitting data
dengty digribution probability di gribution
) 1.3
po=F ' (p) =
11. 54,  +10.93
0<¢,<0.702 0735 ’
33.1% , - 3.83 ’
0.702 073 5<&, <0.781 738 8 ’
2.226 1 x10€ 5 - 5.350 6 x
10§ +4.287 3x10% , - 114 500 ’
0.781 738 8<&, <0.835 212 8 ,
6.326 1 x 10% 3 - 1.766 6 x 10 % + 1. 647 75 x B, [0, 1]
10% , - 51 190.4 &, &<p
-1
0.8352128<E, <1 F (p) 8B
1
(4) Fo (pd
P F (P 1 1
& 3% ,
[0,1] 2.8 %, 39 %
@ ! 3%

7 , 8 (a




130

25

1

Tab.1 Poportion of lorry volume and bus volume

2006 6 24 252 1 040 347 0.023 0.977
2006 7 44 910 1118 270 0.039 0.961
2007 1 26 692 1098 421 0. 024 0.976
2007 2 22 128 1 386 647 0.016 0. 984
2007 3 38 065 1257 651 0.029 0.971
2007 4 42 165 1261 380 0.032 0. 968
2007 6 41 665 1136 723 0.035 0. 965

239877 8299439 0.028 0.972
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