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Key Construction Technologies for Single-Tower Rotating-Cable Suspension Bridges

with Steel Truss Girders in Mountainous Regions

GAO Shuangjian,ZHANG Weichao,FU Lihong,ZHU Shuo
(Engineering Technology Institute of China Railway No.4 Engineering Group Co., Ltd., Hefei, Anhui 230022, China)

Abstract: Given the problems of narrow construction sites, difficult construction organization, and high safety and
quality risks faced in the construction of bridges in steep canyon regions of mountainous areas, this paper carried
out research on key technologies for bridge construction in mountainous areas based on the Yellow River Three
Gorges Bridge of the Jiyuan—Xin " an Expressway. For the excavation of deep and large anchorage foundation pits
in mountainous areas, a technical scheme of “loosening controlled blasting combined mainly with mechanical
excavation and supplemented by manual excavation” was adopted. As this project is a single-tower single-span
ground-anchored rotating-cable suspension bridge, the technologies of cable strand folding and coiling and cable
strand pre-bending forming were studied and applied. To address the common problems of erecting super-heavy
steel girders in mountainous areas, construction technologies such as single-side site overall assembly and bridge
deck section-divided girder storage and transportation were adopted; moreover, a construction process simulation
analysis was conducted on the steel girder erection to seek the optimal scheme for main girder erection. The
research shows that the technologies investigated in this paper have been implemented and applied, which
demonstrates that they are not only advanced and efficient but also significantly reduce construction costs,
providing a useful reference for the future construction of bridges in mountainous areas with complex terrains.

Keywords: suspension bridge; mountainous canyon; single-tower rotating cable; steel truss girder; pre-bending

forming; section-divided girder storage and transportation
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Figure 1 Overall layout of main bridge (unit: m)
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Figure 2 Schematic diagram of full bridge cable
saddle layout
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Figure 3 Cross-sectional layout of main girder (unit: cm)
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Figure 5 Hydration heat analysis of mass concrete
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Figure 6 Catwalk layout for main cable

construction(unit: m)
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Figure 7 Two-way traction arrangement of cable strand

223 FEHRBAITEEHAR

SR — AR S, PR R A A A 3 KO 1) R K
B2 180° %% ), i [ m S B AE T LR . EHRK
T AR BB T 3 2 e B2 R R AL AT
] 25 il o fE 328 A LS8 0 Il A 4 b R B, KO O
AN 2N 22 KB 22 1 35 R T LA T 45 4, 3 Bk
bRz RS E 2, 5 EEE I ARF .

Shy fift DR X — M AL 3 A B b = NIRRT
FREIE , REMESE T EHR BT B TH A IR
W& T 10l % 25 R e Xt 37 B 4 VR e il A % 2 4%
SEIT B AR TR ity X fn) (R AE AR UK o

R IR EAE R RN RSN 7=,
il RS A BEAT R B8, W21 AR 32 45 R B OE
R WA HIEEAKCE % R A E R AT — )
B 52 R B O i s (VA Wi T o
5 U e 25l Y L R RSl BB S AT A6 E
PRic o KOV B & e KoK 32 & i B OB 6 00 4 i
F AT E) W 2, R IBCHIE S sl R LA 8

AT H AR R AR T B AR AR e A g XL 1) [+ AP
F UL T R SR T SR . FERGEA
B BB UCR AL B R B0 R Wb A e B, A2
FIRB TR REBES ZERREBIG—EHE
Jei s AR /INT 25 05 2R B0 A% 14 1 36 246 48 48 2% 7 0 31
TE T 1 28 e [ B, 28 Je ot 7 45 7% 23 P DL &1 9.

SR R 0 = A 8 8 B S AR AR T R B 3A
DAL 5 AL I S B ok (B B IR 3 R I A A 4 R

S\ OKPHRBTECER
AW P ERUTHER Tt
HAA
EBllE =

B8 BIRERELRE

Figure 8 Schematic diagram of single cable strand coiling
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Figure 9 Schematic diagram of cable strand folding

and coiling
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Figure 10 Schematic diagram of cable strand

pre-bending forming technology
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Figure 11 Storage arrangement of on-site steel girders
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Figure 12 Comparison of internal forces of suspenders

under different connection methods
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Figure 13 Comparison of internal forces of main girders

psi

under different connection methods
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in Scheme 2
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Figure 16 Variation diagram of main girder alignment

in Scheme 1
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Figure 17 Variation diagram of main girder alignment
in Scheme 2
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