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Study on the Reconstruction and Expansion Scheme of Railway
Trough Beam Bridges for Road-Railway Overpass

Xue Fei

(China Railway Nanchang Group Co., Ltd., Nanchang 330002, China)

Abstract: [Objective] In order to deeply explore the reasonable construction scheme of railway trough beam
bridges under complex construction conditions, this paper conducted a systematic study on reconstruction and ex-
pansion scheme for such bridges. [ Method] Taking the reconstruction and expansion project of a railway trough
beam bridge overpassing an expressway as the research object, and facing the complicated construction condi-
tions such as the overlap of the main beam spatial position before and after the reconstruction and the need to
maintain traffic, this study conducted a detailed comparative analysis of the structural load-bearing capacity, con-
struction techniques, and traffic diversion for the high-level cast-in-place followed by beam lowering method
and the off-site precast incremental launching method. [Result] The research results indicate that the safety fac-
tors and stress calculation indicators for the trough beams are all within the acceptable thresholds, meeting the
standards. Particularly, the off-site precast incremental launching scheme exhibits higher stress reserves. The
high-level cast-in-place followed by beam lowering scheme has a greater beam lowering height and stricter con-
struction requirements, while the off-site precast incremental launching method has lower risks during construc-

tion and less impact on the traffic under the bridge. The segmented incremental launching method can effectively
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solve the problem of jacking difficulty for variable height girders. During the incremental launching process, the
side walls of existing frames can be utilized as temporary piers, maximizing the use of existing structures. Both
schemes require the implementation of traffic diversion measures during the construction process, but theoretical-
ly, there is no need to interrupt the traffic under the bridge. [ Conclusion] Both schemes can meet the require-
ments for maintaining traffic, and the off-site precast incremental launching method demonstrates significant ad-
vantages over the high-level cast-in-place followed by beam lowering method in terms of stress reserves, safety
factors, and construction risks.

Key words: railway trough beam bridge; reconstruction and expansion engineering; traffic maintenance; incre-
mental launching method; high-level lowering beam
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Fig.1 Railway trough beam bridge (Unit: m)
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Fig. 2 Schematic illustration of the construction process of high-level cast-in-place followed by beam lowering technique



46

™
St

o
(i
>t

2024 4

22 HEWiHESW

FETE B9\ ) 15553471 R Midas Civil 45 BR T
A, R 3 BT A ST A MR 25 4 B IR A, 3 34
ANFRTE, 35N o FENE T-B Bt 38 1 115 B 24 st
PIILDE A, A e AR bR . Xt A BROCA AL ES T
it T G2 8 Wy B A, SR A 32 0 32 0+ B ) e 2

FIR S R RN ER  ZKH #HE AR T 228
PR MG S e A 24/ N T AR BRAEL , R EEAT & L
®1 CZENMREARNEERY

Tab.1 Minimum safety factor of sections
in the service stages

HE AR 2B ST 8RE , =SB 3R Checking items  Load combination ~ Factor  Threshold
RGBS RBUNR LR, A TL AR Bendstrength Main force vy T2
B ok safety factor Main & other force =1.98
B FIRBA G T R BN /1 RS 4E  Shearstrength  Main force v Z22
. . safety factor Mai ther f ’ >1.
LA 2. T2 TR T R B B A ain & ofher foree x
N JHs YE Y LD 1 Main fi
IR R T 6 e A TN, T TR M e T Cr;ctk ;esistance am foree 1.52 =132
S 3 " salety factor Main & other ft
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Tab.2 The stress and deformation results of the trough beam at different stages
Strain Checking items Result Threshold
Maximum compressive stress during construction phase/MPa 10.4(Top), 6.3(Bottom) <0.75f.
Minimum compressive stress during construction phase/MPa 2.8(Top), 2.2(Bottom) =0
Maximum compressive stress under service load/MPa 15.4(Top), 0.5(Bottom) <05/
Concrete stress Minimum compressive stress under service load/MPa 2.8(Top), 0.5(Bottom) =0
Maximum shear stress under service load/MPa 2.18 <0.17 f
Maximum principal tensile stress under service load/MPa 1.5 <0.5f
Maximum principal compressive stress under service load/MPa 16.7 <0.6f
Mid-span deflection of trough beam under ZKH static live load/mm 8.43(L/6 643) <37.3 (L/1 500)
Deformation .
Rotation angle at trough beam end 0.46%o < 3%o
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Fig. 3 Schematic illustration of the construction process of the off-site precast incremental launching method
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Tab.4 The stress and deformation results of the trough beam at different stages

Strain Checking items Result Threshold

Maximum compressive stress/MPa 13.6 (top), 9.7 (bottom) <05f
Minimum compressive stress/MPa 2.30 (top), 1.8 (bottom) =0

Concrete §tress during Maximum shear stress/MPa 2.18 <0.17f

operation phase ] o .
Maximum principal tensile stress/MPa 1.5 < 0.5
Maximum principal compressive stress/MPa 16.7 < 0.6/
Mid-span deflection of trough beam under ZKH load/mm 9.64(L/5 809) <37.3 (L/1 500)
Deformation .
Rotation angle at trough beam end 0.52%0 < 3%o
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