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A Study on Structural Characteristics of New Continuous Arch Bridges
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Abstract

Three new types of continuous arch bridges, the continuous steel arch bridge, the bridge with S-shaped arch
ribs, and that with double arch ribs are proposed. First, the member cross sections are determined by the
allowable stress method, and then the structural characteristics are studied considering dead and design live loads.
The S-shaped arch bridge has a larger vertical displacement than the other bridges. The vertical displacement and
bending moment of the arch ribs and the girder of the double arch bridge are smaller than the others. Next, elastic

plastic large deformation analysis is conducted, showing that the lateral buckling is critical in all the models. The

initial imperfection is considered by inclining the arch planes. The non-linear analysis shows that the proposed

bridges have ample safety factors for the design loads.

Keywords: Continuous Arch Bridges, S-shaped Arch Bridges, Double Arch Bridges, Global Buckling
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Table.1 Example bridge and analytical model
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Photographed by Masaaki Tsuji
Model A : Lower girder arch Model B : S-shaped arch Model C : Double arch
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Fig.1 Side view of the three bridges (unit: mm)
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Fig.2 Cross section of Model A and Model B (unit : mm)
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Fig.20 Side and top view of final deformation of Model C, 2.40 (D+L1)
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Fig.26 Side and top view of final deformation of Model C, 2.44 (D+L2)
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Table.2  Initial imperfection of arch rib

Initial imperfection of arch rib

Casel : H/500

Case2 : H/1,000

Case3 : H/2,000

H : Height of arch rise
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Fig.28 Lateral displacement of Model B

- PR f

~ — H/500
. - - -H/1,000
=—H/2,000
0 . . . ‘ ‘
0 100 200 300 400 500
8, (mm)
Fig.27 Lateral displacement of Model A
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Fig.29 Lateral displacement of Model C

Table.3 Steel weight of three bridges

Bridge type Model A Model B Model C
Steel type Girder | Archrib | Others | Girder | Archrib | Others | Girder | Archrib | Others
Steel weight 2,402 2,589 3,543 2,402 2,589 3,543 1,762 3,798 6,302
(kN) 0.202) | (0.218) | (0.299) | (0.202) | (0.218) | (0.299) | (0.149) | (0.320) | (0.531)
Total (kN) 8,534 (0.719) 8,534 (0.719) 11,862 (1.000)

Notel : Value in () is the ratio, when the steel weight of Model C is set at 1.0.

R UKERICED (Fig23). T7obb, miMER R
DEHERTH 5. EEOEFINE Fig.26 (2577 .

4.4 HHTEOZEDOEE

AHEITIE, VA EOEELRFT S, HifiE TOM
FHERICE Y, RIEXTIET —F - U 7 OmIEENE
W22 ERAHLNTHD. VIHIARENERICEEL K
FETZ Mmoo TWaER, KGoHE7T—F « U7
NRERZEIC LV SER > LEA L T D LR LT
B LtH#EEND. £ZTC, L1 ZBWTT—F -V
7' A% H/500, H/1000, H/2000 (H:7—F 7 A X@&) O 3
IO AR E A 5. % 7=/ — X (Case-1, 2, 3) & XEIC
L7 (Table.2). J72bb, EEGRIFE Y ICHESH
LHIRRKOFRBEBRZELZEERE L, 7—F « U T HBREHEE
PNOETHNTW L EELET L 2B L.

ET NV AITEBWT, Case-113 k=2.50 DT, Case-2
1Lk =2.50 OFFIZ, Case-3 1% k=2.55DKZ, 7—F -
V7 RREBOICHER LEAERICZ Y ERICED
(Fig.27).

ET IV BIZEWT, Case-1 (X k =2.50 DT, Case-2
1Lk =250 OFFIZ, Case-3 1% k=253 DEEZ, 7—F -

U7 RBEBOICH R LEAERICLYERICED
(Fig.28).

T )L CIZBWT, Case-1 1%k =2.40 DEFIZ, Case-2
Id k =2.43 OWFIC, Case-3 Id k =2.45 ORflC, 7—F -
U7 RBEEMOICHE R LEAAEREICZ Y ERBIZED

(Fig.29).
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5. L, ETAVCOENBIOT—F - U 7OWE
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