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Tr al-design on new-type cam posite box arch br idge with

steel truss websand concrete flanges
W E I Jian-gang"*, MU Tingmin’, M AO Feng’, PENG Gui-han’, CHEN Bao-churt
(1 College of Civil Engineering, Tongji University, Shanghai 200092, China; 2 College of Civil
Engineering, Fuzhou University, Fuzhou 350108, China; 3 Branch Courts of B ridge, Design and
Research Institute of Highway Planning and Surveying of Sichuan, Chengdou 610041, China)

Abstract: Development of concrete arch bridges is introduced By replacing the concrete webs
o steel trusswebs a new-type camposite box arch bridge with steel trusswebs and concrete
flanges isproposed The gpplication of the prestressed concrete girder bridgeswith steel truss
webs ispresented Taking L ingdou B ridge in Ningde as a prototype, a trial-design of this nev
type arch bridge is carried out and its structural analysis isperfomed by finite elanent method
The reaults show that the trial design of the nav composite arch bridge can meet the design re-
quirament and itself weight is belov 32% compared o the concrete arch ring The initial re-
searches in thispaper indicate that caused by decrease of the lf weight of the arch ring, the
internal forces are reduced, and it is a favor 1o cantilever construction and enhancanent of the
re-eisnic property Therefore, composite box arch bridge with steel trusswebs and concrete
flanges is a new type camposite bridge which has a good foreground of application in bridge en-
gineering

Key words oconcrete arch bridge, steel trussweb; L ingdou Bridge, trial design; finite ele-
ment method
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Table 1 Bridge of composite box 1 ’ RC
bean with steel trusswebs
m ( 160 m)
1 Athois 3 40 4 1985
Boulonnais 3
2 110 1997 32
3 EE?: la 280 773 2001 329 5m, om
( ) +2 x0 5m( ). .
4 Nantenbach 6 60 1993 20 ' ) 120’ '
5 Dreiosen 3 105 2004
, 160 m, 1/4,
6 Kinokawa 85 2003 , 2 114"
7 Shitami 75 2005 i '
8 Sautagava 6 110 2006 2 , 3
2 4m, 8 O0m,
9 Tomoegava 5 119 2006
10 Europe 186 — 40m, 1 75m, 25 an
¢ 219 mm x6 mm Q345 ,
3 1 1
2 6m, 1 54 m,
31 30° 60°,
e . 13x1 300 NI'R
40 MBS 40 WA SE 0s%_ DGR 0% i
do][120] [y [l 2l el [l1or Jl120][140 s -
J %2l B 1 g? - 20x20 -
4 S o WNE
- 260 ,§, - = $219 pmx6 mm H 813
|
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Q| 25 1715 | 400 1 175 259
?& 1 600 / | A 800 [

B2 KRB R A A4 B B KA E (45 :cm)
Fig. 2 General arrangement of composite box arch

bridge with steel truss webs by trial design(unit:cm)

B3 Xt EHA($ML.cm)
Fig. 3 Corss-section of arch ring in

trial design(unit:cm)

(m =2 114),
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Table2 Max difference value betveen pemanent

load presaure line and arch axis line

/m /m
2 200 0 0356 2 000 00239
2114 Q0277 1 900 00247
2 050 00236 1 850 0 0251
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Fig 4 Node constructure for steel truss

web and concrete girder
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Table3 Valuesof arch intemal forces in pemanent load

M/(KN-m) N/KN M/(kN- m) N /kN
(L) 7 294 34 930 3773 51 570
(9 3128 26 454 1484 39 324
S/L 0 43 0 76 0 39 0 76
4
Table4 Valuesof arch internal forces
in tanperature effects
M /(KN-m) N/KN M/(KN-m) N/kN
(L) 2 326 164 - 4289 108
(9 1595 103 - 2777 79
S/L 0 68 0 63 0 65 0 73
(JTJO22 - 85)
L 5 1
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Table5 Checking computation of arch strength Table 6 Buckling results of composite box arch bridge
/ under pemanent load
N /KN e/m Im kN N, /N KN /KN
I -34839 0037 00625 41100 118 276 594 31 398 ] 80
Il -23537 0030 00750 44300 188 240 319 0928 o4 21
I -33507 0049 00625 35500 106 302 990 31 398 965
I -1198 0074 00750 25300 211 08 139 9928 q 89
I -20350 0005 00625 51700 2 54
34
Il -18548 0003 00750 51900 2 80
7 7
| - 17523 0 008 Q0 062 5 51 300 293
Il -13254 0 007 0 0750 51 500 3 88
34%:; 144. 9 t,
34 4t 3495 5 ¢,
5 , (1 1x 2377 4 t, 32%.
+13x - 20+13x ) . 5 10 1,
) 10 1 ,
310 M Pa ) )
, 32%
400
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-400 L=l 1 1 1 1 L 1 L J 18 9 t,
70 80 90 100 110 120 130 140 150 160 170 24 61 167, 6
P L 6m, .6t
YUBF a1 4 47 /m
(a) BLMLHF 7
400 Table 7 Quantities of arch bridge
g ON I P e i s B A e i i
S 200t . Im® It It
E - .. .I -I " L]
E logi b - I -_- __- - (L) 1354 1105 34955
-
g 100} « ° (H) 893 1449 23774
f’; =200~ (E) 911 6 1486 24276
B 00
P S S T S S S SR S )] 8184 163 8 2209 8
70 80 90 100 110 120 130 140 150 160 170
) E/L 0 67 134 0 69
YABE ] 4 #R/m
F/L 0 60 148 0 63
(b) R
H/L 0 66 131 0 68
5
Fig 5 Max valuesof steel trusswebs stress
4
4 5 , PC
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