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Performance analysis of V-shaped rigid structure
continuous beam bridge with single-rib arch strengthening

HUANG Run

(Fujian Provincial Communications Planning and Design Institute Co., Lid., Fuzhou 350004, China)

Abstract; This research aims to beautify the bridge type, improve the spanning capacity of the continuous
beam bridge, and effectively solve the engineering problems such as cracks caused by stress concentration in
key parts. Taking Fuzhou Bay Bridge as an example, the single—rib arch reinforced V-shaped rigid structure
continuous beam bridge structure is put forward. Analysis results show that the structure effectively controls the
occurrence and development of cracks by adjusting the stiffness of the arch rib, optimizing the structure design
and developing the corresponding construction technology ; in terms of overall force, the arch rib shares 34.4%
of Phase II constant load and 23.5% of bending moment in live load, which has a good strengthening effect;
the local stress concentration area appears at the lifting point, which is effectively solved by strengthening the
thickness of the steel plate; the stiffness difference between the flange plate of the cross beam and the box
girder is large, and the tensile stress is relatively concentrated, so the chamfer between the beam and the box
girder is adopted to meet the mechanical index. Years of operation monitoring has proved the rationality and
feasibility of the single —rib arch reinforced V-shaped rigid structure continuous beam bridge, which can
provide technical guidance for the design and construction of similar bridges.

Keywords: V-shaped rigid structure continuous beam with single —rib arch strengthening; beam — arch

combined structure; 3D simulation of full bridge space grid; practical fine analysis
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Fig.1 Completion drawing of Bay Bridge

TR R RHEARFE 2, 5 32 2.4 m,
FIIHFARGE R 4 m, BI00 9~52 m YEFE AR
TR e 7 AT G v 5 AR A 3.6 m, B
Bty 9~36 m Y PR R A4 e AR 1
o UL 5 S AR 2 ) R L AT
B 8 m —iE, FET ISR AL AT 1)

W3 DRI HE, RELEE R 87.7 m, KIS LL
/5, /NEEE A% 71.7 m, RIS L 176, HEM 3R A —
UL Y, 00 A SOG4 Y, R FH- AT 22
R FE, mATRE R HZE PE R K
OVMPES(FD)7-55 {5 J1 B i B Rk, 5L
FUGHICR v BIPE RO SEAE , CR 551 FF
A7) 0 R A6 R A A

| FEHF37600

9 000 - 10 600 9 000

. -
lzxsoo[ ‘4500 l

300, 1250 § 0 i 1250 300,

Rt paet [l b R

Il

i

ml

|
U
) B

LI ]

-1

2 THAHERBEGEE (LA cm)
Fig.2 Opverall layout of main bridge of Bay Bridge

(unit:cm)
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Fig.3 Whole bridge calculation model
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Fig.4 Main flowchart of whole bridge construction
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Fig.5 V-support section position calculated ( unit:cm)
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Tab.1 Table of checking results of V-support node units
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Fig.6 Opverall first-order instability model
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Fig.7 Overall second-order instability model
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Fig.8 Schematic diagram of cross-section position

calculated

R2 BIZAMER (REFERPEEDHELZIE)
Tab.2 Single-item force comparison table ( Bending

moment of mid-span section of single box girder)
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Tab.3 Comparison table of ultimate limit state of

bearing capacity
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Tab.4 Comparison table of cross beam stiffness
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Fig.9 Whole-bridge space grid model
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Fig.10 Finite element calculation model of arch rib

segment and lifting points
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Fig.11 Structure diagram of arch rib at lifting point
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Fig.12 Finite element calculation model of the beam
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Fig.13 Optimization of beam stress concentration position (unit: cm)
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