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Design and Key Technology Research of Lancang River
Bridge on Dali-Ruili Railway

REN Weidong, XU Shengqgiao, WEI Yu, JIN Zhengkai
(China Railway Engineering Design and Consulting Group Co. , Ltd. , Beijing 100055, China)

Abstract; The Lancang River Grand Bridge on Dali-Ruili Railway is a double-track railway bridge that
spans the Lancang River Valley. Considering the geological, topographical, and transportation conditions
at the bridge site, a 342 m concrete basket arch bridge with a deck above the arch was selected as the
main bridge structure after scheme comparison. The box-shaped concrete cross-section of the arch rib was
reinforced by a concrete truss made of concrete-filled steel tubes as the stiff skeleton. A series of studies
on the design and construction techniques of the bridge were carried out. Beam-slab elements were used
to simulate the arch rib composite section, and static and dynamic analyses were performed on the entire
bridge to ensure structural safety under train live load, wind load, and seismic load. A short column
model of the composite section, consisting of inner-filled and outer-encased concrete-filled steel tubes,
was established using solid elements. By applying the external forces incrementally based on the internal
forces calculated for the entire bridge, the final safety factor of the composite section at the top of the arch
rib was determined to be 2.98, greater than 2.0. A new construction technique involving secondary
vertical rotation of the steel arch ribs was developed to fully adapt to the steep terrain and reduce the
duration of suspension during the construction of the steel stiff skeleton of the arch ribs. On July 22,

2022, the Lancang River Bridge was opened for
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Concrete-filled Steel Tubular Structures of Railway Bridge. The newly developed secondary vertical rotation

technique for arch ribs ensures the successful closure of 2 500 ton steel stiff skeleton on each bank of the

Lancang River Bridge, laying the foundation for subsequent construction of arch rib concrete and bridge

deck system.

Key words: railway bridge; concrete basket arch bridge; concrete-filled steel tube; stiff skeleton; short

column model; secondary vertical rotation
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Fig.1 Elevation view of Lancang River Grand Bridge (unit; elevation in m, others in mm)
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Fig.2 Comparison and selection of Lancang River Grand

Bridge structure schemes
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Fig.3 Schematic of secondary vertical rotation arrangement of arch ribs
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Fig.4 Cross-section of arch rib structure of Lancang River
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Tab.1 Axial forces of concrete-filled steel tube chords in
key sections under combined load conditions

A TOL Xk B L/8 21/8 3L/8 HETR
k5% -18811 -16781 -21417 -34293 -36286

iz

i Ti9%  -30463 -37233 -25853 -18597 -11276
H 2+ 3% -21583 -17155 -22897 -36671 -38388
WHmin - F# -33004 -39353 —27049 -20362 -11874

-18983 -15838 -22126 -36373 -38288
-33855 -39173 -25961 -18986 -10248

R L%
min+ &R A

T Al R 6

A TREE 1 R A

KN <N,=Af + CA[f (1)

Kb, K SRR 2 RBGN IR J1N, A
S EARER T 5 f, AR R EE 5 f, SR IREE OBl R
PR BRR L s A, XA IR TR AR 5 A, R AN A TR BBE 1 8
MR C,=(1+a) Cy—&,Cy = 1. 14+1. 02¢ ; B & TR Kk
A A R EON €=aB,a=A /A, B=1/]..

fie L AOGHAEAFBERR N, L3 2,

x2 WERRIHMEREN
Tab.2 Axial compressive bearing capacity of concrete-filled

steel tubes
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Tab.3 Normal stress of arch rib wrapping concrete section
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Tab.4 Internal forces of section at arch top
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Tab.5 Arch rib displacement in construction process
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Tab.7 Summary of natural vibration frequencies of Lancang
River Grand Bridge
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Tab.8 Peak acceleration and design seismic coefficient of
bedrock for engineering site design
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Tab.9 Seismic fortification criteria
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Tab. 10 Internal forces in key sections under frequent seis-

mic loads
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Tab. 11 Internal forces in key sections under rare
seismic loads
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Tab.12 Initial yield bending moments, equivalent yield ben-
ding moments, and ultimate bending moments in
controlled sections
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HEA -263025 1711000 2112000 2332000
L OCFEAJE -21228 154000 203200 231800
NS
VA B -13699 84260 104200 118800
VA CE  -11633 89390 107600 124 700
He 263025 618400 752700 840900
SHEAE 21228 80280 99 200 113 000
MAMER =
VAHEBE -13699 50550 65 760 74720
A CJE -11633 58 930 82950 94 830

2 RO

6.3 HXHT

TV TR B HEAL T BB A rh | ENFRE R, 25
RS2 20 it TR S5 A8 PP RE T 2 — T AT,
T, Ak, SR ATECAEL 23 A ) 7 3k 6 R it T 2o e S
18 E B B AU 285 e AT 0 A, 360 A it T B bR
RZS 8 A TOLAY KB R, 25 18 S We Ay MU 45 i, 72
JARARAS 2 EREATR 16] ) XUIR WA B, 8 AT XA i 1
SRR SRS T ik AT BEATLXUIR M B3R SR
B LBk 2 R A7 B AR Ik Bl XL SR FH Kaimal
o VUK TOLIWE 13,

F13 RSN

Tab.13 Working conditions for wind resistance analysis
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Tab.14 Train formation and calculation speed
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