50

1 2 3
1 () 764-8520 17
E-mail:hiroyasu.tanaka@kawada.co.jp
2 , 259-1292 1117
E-mail:snakamu@keyaki.cc.u-tokai.ac.jp
3 259-1292 1117
E-mail:7acdm004@ keyaki.cc.u-tokai.ac.jp

CFT 300 m

Key Words : cable-stayed arch bridge, concrete filled steel pipes, cable-stayed bidge

1.
CFT
CFT
-1 CFT
2
12
2.
CFT 4
-3 5 100 + 300 + 100 m
1 6 -7
CFT -8 3 6
320m

PC 75m 100 m

100m
Cable-Stayed Arch Bridge 12 mm U

12 mm 19 mm
9 50 m
SM490Y

50 1



ha=—==—u

5
2 CFT
500,000 mm
100,000 300,000 100,000
o
o
&
o
™[\
m<// \7%
N o | s
Do ! |
[:[ g — ml
T —— 3]
4
1700 x 20
32,000 mm
ol 13,300 "
2 2,
e B A RS a:a-a=a- L A AAond hiancec
| S O P— I
\ LS L +— -
3,500 6,000 1,000 R | ‘ K. [
~--25 <} —-1-25 S
~ RS ~ <
o™ (3]
7 - - - .
1 1 \ | l
~— 3,000 mm — —— 1500 -~

5 2

@

20,000

71,000 mm

@)

(b)



-45,000

-40,000

-35,000

-30,000

(kN)

-25,000

-20,000

-15,000 |

-10,000 -

-5,000

SMAY

(®)

SMA0Y

e

Y

1.1 (D+PS)

| 1.1 (D+PS)+1.98 Lmax
—-—--1.1(D+PS)+1.98 Lmin

100

200 m

700 x 250

91

150

200 250

710 m

1,700 mm

PWS -91, 127, 169, 217

300

5

350 400

25 mm

3 @

20 mm
15 kN/m®

4

H-

PWS -37, 61,

50

|
1 p:
m1¢¢¢¢¢¢¢¢¢¢¢¢¢m¢
J LA

I

! |

| |
TIITITLoTITT

! I

! I

| | 10m
Lee il | N AR
Lcs ! +¢¢¢¢¢¢¢W¢¢¢¢¢¢¢¢
Lca | QLII@LLQ/
Les L)
-10
— 1.1 (D+PS)

....... 1.1 (D+PS)+1.98 Lmax
—-—--1.1 (D+PS)+1.98 Lmin

5,000 |- B
10,000 | <A
15,000 *
-12
300 m
FORUMBS UC-winfFRAME(3D)
-10




—— 1.1 (D+PS)

-18,000 -~ 1.1 (D+PS)+1.98 Lmax;

-16,000
-14,000

-12,000

(kN)

-10,000
-8,000
-6,000
-4,000

-2,000

0

1.1 (D+PS)
-+ 1.1 (D+PS)+1.98 Lmax
————- 1.1 (D+PS)+1.98 Lmin

% ; ; ; — 6 ot ; ; i
-40,000 -30,000 -20,000 -10,000 i 10,000 20,000 30,000 40,000
/ \ \ / -G

-20
(kN.m)
-15
5)
11
-12
4(1) L
max L min 5
-1
L2 ) -12
L2 L/4
13 -
14 13 D
14 C E
-15 -
16
595 m

50

1.1 (D+PS)

-100,000 r
t 1.1 (D+PS)+1.98 Lmax
-80,000 r - 1.1 (D+PS)+1.98 Lmin
-60,000 | ST
r ~ \ r N 2 N
N \ I \ S IS
’é‘ -40,000 |- ’/’/ \\ | I'/ \.y ’/,/ ‘\. // \,\

g Fy B \ ! Y ~ .
£ 20000 |/ L '
=~ 1 100 /. 200 \ / 300 A 400 ?:\00

. N N 4 .
0 & t + I + ‘.\:!’ + — I
f ; i ;
20,000 f: :
40,000
60,000
80,000 - ‘o g
r E
100,000 -
-14
——11(D+PS) ]
rrrrrr 1.1 (D+PS)+1.98 Lmax | ]
fffff 1.1 (D+PS)+1.98 Lmin {
ﬁ -35,000  -30,000 rzs.ooq/.ﬂzo,'déo —15,0# —m;t;oo -5,000
/ is :
(kN)
-16
LC1
747 mm
362 mm
4,
@)
(1) 6), 7
% (/R 10

80

70

60

50

40

30

20

10

4 -10

-20

@



[

o'= 0.85f
P F—
fgpees :
o= 0.85f'cd8_'°[2 %
0.002 0.00:.
£y Sud 0.0.02 00035 " °
----------- flud
-17 -18
S Ry ¥i T &y €
(LD 7) L™
o' g
ST ) o f
Su= ZvaS (Feyr pr) @
S 10) F
ta 0 F 19 (U4 ) 20 (L2 )
Y ( 11 12) pr
(165)
1 -16 11
2 11 A
12x165=198 ws ) B w2 ) )
Re @ R
@) Q)]
Re=R{f/ yw) / 1 ® 19 (U4 ) -20 (L2
R fi Ym
( 105 13) ( 11
13) 7
@) CFT
CFT
6), 7) ©)
CFT @4 ©) i (Ng/Ng+Mgp/ Mt Moy /M) 10 ®)
v (Mg/My) 10 @) 1
h(Ng/Na) 10 @) A_LA
My (KN.m) | -10,913 N’ (kN) -33,999
My My M4 (KN.m) 28,028] N4 (KN) 38,166
N’d N’oud ¥i Mg/ Myq) 0.43 ¥i (N'g/ N'oua) 0.98
6)
B LR
M, (KN.m) 6,173 N'y (kN) -33,153
M4 (KN.m) 26,849 N4 (KN) 43,781
-17, 18 i (Mg Myg) 025 | 1 (N'4/Nyy | 0.83
c € My Mud
N'd Nluud

50




100,000 100,000

90,000 90,000
80,000 80,000
70,000 70,000
60,000 —~ 60,000
z P4
< 50,000 < 50,000
z z
40,000 oy Md N 40,000
30,000 - 30,000
20,000 [ 20,000
10,000 r 10,000
0 0
0 5,000 10,000 15,000 20,000 25,000 30,000 0 5,000 10,000 15,000 20,000 25,000 30,000
M (KN.m) M (KN.m)
-19 My Ny A L4 -20 My Ny B LR
2 -3
C F
Ngg kN -10,940( Ny | -277,064] Ngy/ Ny 0.04 Ngg kN -26,552| Ny | -117,570] Ngy/ Nyg 0.23
Msg, KN.m 82,952| Mg, | 329,906] My, / Mg, | 0.25 Msg, KN.m 35,898| M,q, | 109,984| My, / My, | 0.33
Mgax KN.m | -34,962| M,qx | -67,056] Mgy / Mgy | 0.52 Mgax KN.m -426| Mygy | -100,032 Mgy / Mygy | 0.00
Yi (Nsg / Nrg + Mgz / Mrgz + Mgy / Mirgy) 0.89 Yi (Nsg / Nrg + Mgz / Mrgz + Mgy / Mirgy) 0.61
D G
Ngg KN -16,082 N,y | -298,873] Ngy/ Ny 0.05 Ngg kN -23,389| Ny -72,875] Ngq/ Ny 0.32
Msdz kN.m '63,511 Mrdz '321,815 Msdz/Mrdz 0.20 Msdz kN.m 121751 Mrdz 62:427 Msdz/Mrdz 0.20
Mg KN.m | 24,393 M,y | 46,152 Moy / Mg, | 0.53 Mg KN.m | -7,880] Mg | -42,984 Mo/ Mgy | 0.18
Yi (Nsd / Nrd + Msdz / Mrdz + Msdx / Mrdx) 0.86 Vi (Nsd / Nrd + Msdz / Mrdz + Msdx / Mrdx) 0.78
E Nsd Nrd
Msdz
Ngy kN -9,876] Nig | -292,584] Ny/Nyg | 0.03| M,
Msdz kN.m 831826 Mrdz 3331517 Msdz/Mrdz 0.25 Msdx
My KN.m | 16,783] Mry | 42,000] Mox/ Mrgx | 040 | M,
Yi (Nsd / Nrd + Msdz / Mrdz + Msdx / Mrdx) 0.75
Nsd Nrd
Msdz
Mrdz
Msdx
Mrdx
Ny N Mg
M
M, M 15 F G
-3
13 D 3 ®)
14 C 14 E
2
1
2
2 ©)

50 6



12 %

—4 KN
47,054 53477
4383 10834
1001 2460

5199

69

1005
58,801 66,780
(088) (10)

STRUCTURE OF THE CABLE-STAYED ARCH BRIDGE

D

2

3

4

6)

8)

CFT

2003.

No8OS\VI-69 pp9l-103 2005,

No.5, pp.5355 2004

pp.1565-1573, 1998.

300 m

VOl49A  pp.809-816,

\Vol.39,
, Vol .44A,
2002.
2002.
2006.
2007.

Hiroyasu TANAKA, Shun-ichi NAKAMURA and Kazutoshi KATO

A new type of cable supported bridge, the cable-stayed arch bridge, is proposed in this paper. This
bridge is a combination of a steel cable-stayed bridge and an arch bridge using concrete-filled steel pipes
as arch ribs. A cable-stayed arch bridge with a main-span of 300m was designed and its safety for
breakage of structural members was checked by the performance based design method. Large
deformation analysis was used to obtain sectional forces. The designed bridge satisfied the required safety
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condition. This study verifies the proposed bridge is structurally rational and also economical compared
with the conventional steel cable-stayed bridge.
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