)

(2)

1 2 3 4
551-0021 6-2-21
E-mail:sakamoto@katayama-st.co.jp
2 535-8585 5-16-1
E-mail:takeshi@civil.oit.ac.jp
535-8585 5-16-1
E-mail:ohyama@civil.oit.ac.jp
535-8585 5-16-1
E-mail:kurita@civil.oit.ac.jp
Key Words : arch bridge, composite tied arch, tension stiffening
Hanswille
9
-1
2
) 3(@)
RC
-3(b) RC



@

®)

P (0 —0g1)+ (L300 — O
Esm = Es2 — = ( : (;r;)O'( = S) '(gsrz_gsrl)

srl
@

C (1'3' Og1 <05 < fsk)

Em =&5p — P '(gsrz _‘9sr1) ©)

(1) Es1

6)

A (0<og<og)

Esm = €51 () fo

B (Gsr1<03 <1'3'GSI‘1) 04
0.25



- 5% %
wf2 | L[]iam) |I““Q
I L{1+&m)
i 815157 (o)
. &
Om=Esem | ._~§_.I_E'ﬁ _I e
) =
' | S | 29U —bishH (o)
‘ Cem=FEc*Ecm | M|7>__

@)
RC
6
N N, RC
NS
(ANs)
N, — AN, RC Ng , + AN,
RC

A /2:( NaZ s)/
— — N, = NSY2 +ANLS
—
N/2=(N,,—N, )2
AAg
@
N=N,+N,

Es&,eh‘
A%eff
N, =——=" N
TR tA ©
___EA
E&eﬁ_l ASES& (6)



AN ) ®

DIN FB 104 T T
) 7
E.A
EA) =——3 >
( )eff 1- 0.35 ™
(1+ psn)
Ps
n
@
RC
@
7
-8 100m
16m
330mm
3 3.33m
9
9
1
D22 100mm
23 (mm)| 300xt, | 1200x27 | 300x16
9 (mm) 1100 x t, |2x950 x 20| 330 x 10
3 (mm)| 300xt; [ 1000x22 | 300 x 16
210mm (mm2) A 92400 12900
2
1 (Ts)
t A RC (mm) 210 330 330
(kN) 10040 [ 11729 11726
(kN) - 2046 2596
) (kN) 10040 9683 9130
0.00:1.00/0.17 : 0.83]0.22: 0.78
) @ 1.00 0.96 0.91
-2 RC



(TS)
%
RC
17%
22%

5%

®

4
DIN FB 104

NEd,SLS =115 A\: ’

NEd,ULS =1.45- A: :

fct,eff =0.7- fctm

10

4%
-3
10%
9
fct,eff '(1+ psn) (8)
fct,eff '(1+ psn) (9)
Wy < 0.15mm

(TS)

(mm)

300 x 13

300 x 13

300 x 12

(mm)

1100 x 15

1100 x 14

1100 x 13

(mm)

300 x 13

300 x 13

300 x 13

(mm2)

24300

23200

21800

1.00

0.95

0.90

(mm)

0.091

(TS)

0.077

0.122

0.143

0.15mm

“

10)

RC

D

RC

4%

5%

2

9%

RC

10 15%

17%

10%

( W, <015mm)

RC
22%



3

10 15%

2)

pp.44-47,20039.
3

2003.12.

4) Hanswille, G. : Cracking of concrete - Mechanical models of the design
rules in Eurocode 4, Engineering Foundation Conference Composite
Construction , Irsee,1996.
2 5) 19081,
6) Hebestreit, K. and Ibach H. D. : Design of Composite tied arch bridges,
Proceedings of 6" Japanese-German Joint Symposium on Steel and
Composite Bridges, 2005.9.
7) DIN Fachbericht 104 — Verbundbriicken, Beuch Verlag GmbH2 Auflage
2003.
8)
1) Hanswille, G. and Piel, W. : Composite bowstring arches with reinforced 14 3 2002.3.
concrete decks acting as tension members in the main system, Procof ~ 9)
Composite Construction in Steel and Concrete , ASCE, pp.349-358,1997. 20023,
10) 20013,

DESIGN OF COMPOSITE ARCH BRIDGES TAKING INTO ACCOUNT OF
TENSION STIFFENING

Sumio SAKAMOTO, Takeshi NAKAMURA, Osamu OHYAMA
and Akimitsu KURITA

The steel-concrete hybrid bridges have been remarkably developed in the last decade in Japan due to the
technological and economical advantages throughout the design and construction process and service life.
This paper is focusing on the composite tied arch bridges. First of all, the design method of the tied arch
bridge is presented. In this method, the effect of the tension stiffening is taken into account. Next, as the
numerical example, tied arch bridge with the span length of 100m and arch rise of 16m is selected and
carried out its calculation. As the results of the calculation, we compare the cross sectional area of the
stiffening girder of the composite tied arch bridge and non-composite one.



