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Abstract; In order to study the stability analysis on slanting type tied-arch bridges with steel box arch
ribs (five arch ribs) , relying on the project of diverting the Huaihe River from the Yangtze River, the
through slanting type arch bridge-Chuangxin Avenue Bridge, the suspender cable force detection was
carried out on the slanting type arch bridge after completed bridge, a finite element model of the tied-
arch bridge on slanting type tied-arch bridges with steel box arch ribs considering the geometric and ma-
terial nonlinearity was established. The former evaluated the overall tensioning control effect of the
bridge suspenders and the latter verified the reliability of the tit over-arch model, then the stability of
the tilt-over-arch bridge was studied. The results show that: (1) the maximum error between the meas-
ured and designed values is 3.91%, and the overall tensioning control effect of the tilt-over-arch bridge
is good. The maximum error between the measured and simulated values is 0. 63%, which verifies the
reliability of the model; (2) the stability coefficient of the arch bridge structure during the whole con-

struction process meets the engineering requirements, and the slanting type arch bridge with steel box
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improves the stability by 72%; (3) the elastic stability depends on the difficulty of the out-of-plane in-

stability of arch rib, and the initial geometric defects have a great influence on the stable bearing capaci-

ty of the slanting type tied-arch bridge. In addition, the cooperative work of the slanting arch ribs and

the wind bracing can significantly improve the stable bearing capacity of the structure; and (4) the de-

sign suggestions for this type of tied-arch bridge are given, which can provide a reference for the con-

struction and design of similar projects.

Key words: arch bridge; slanting arch rib; steel box tie rod; stability; cable force detection
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Fig. 1 Boom vibration model and force diagram of micro-element isolation body
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Fig. 3 Finite element model of the slanting type

tied-arch bridges with steel box arch ribs
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Tab. 2 Comparison of design cable force, measured cable force and FEM optimized cable force

BATRES BT R S NI/KN S22 N2/kN FEM 46 J1 N3/kN - N1 5 N2 %25/ %

N2 5 N3 iR2%/%

MD1 1120 1 120. 48
MD2 1 000 999. 43
MD3 860 866. 28
MD4 850 851.79
MD5 860 861. 61
MD6 910 912. 06
MD7 890 891. 18
MD8 880 886. 30
MD9 930 929. 69
MD10 930 931.45
BLD1 850 842. 81
BLD2 600 591. 67
BLD3 590 583.28
BLD4 590 581.39
BLD5 700 693. 87
BLD6 715 703. 16
BLD7 715 699. 07
BLD8 720 711.91
BLD9 690 676.73
BLD10 745 737.27
XKD1 460 463.42
XKD2 380 385.90
XKD3 320 323.52
XKD4 360 366. 34
XKD5 360 365.90
XKD6 350 353.32
XKD7 350 354.34
XKD8 350 355. 86
XKD9 310 322.12
XKD10 350 361.01

1118.91 0.04 -0.14
997. 19 -0.06 -0.22
863. 44 -0.43 -0.33
848.43 0.21 -0.40
857. 80 0.19 -0.44
907. 88 0.23 -0.46
886. 69 0.13 -0.50
881.59 0.72 0.54
924. 82 1. 05 0.52
926. 51 0.16 -0.53
844. 06 -0. 85 0.15
593.47 -1.39 0.30
585.56 -1.14 0.39
584. 08 -1.46 0. 46
696. 92 -0.88 0.44
706. 51 -1.66 0. 47
702. 66 -2.23 0.50
715. 68 -1.12 0.52
680. 62 -1.92 0.56
741.22 -1.04 0.53
464. 05 0.74 0.14
386. 80 1.55 0.24
324. 66 1.10 0.36
367. 69 1.76 0.38
367. 44 1. 64 0.43
355.00 0.95 0.48
356. 14 1.24 0.51
357.75 1.67 0.54
324.07 3.91 0.63
362.99 3.15 0.57

1 MD R LB B ATHI R, BLD il i i ag mATHIR , XKD Fa Bl n mAT &R,



46 wWodr TR K F E R (A R E R 2023 4
850 F N 550
900 - \ﬂ\\/ﬁ;\ y/}\x\//y/ s0or
| “*_*' 650
950 -
Z Z
< I o BB R = 700
g 1000 —— KRB AR (ML) | E
pa —— FEM{RALZE (ML) w® 7501
1050 ===
| ) . 800
1100} ; J l | 250 -
15 E" = - — =1 b ~3 L:,
1150 DI DIODI0  — DI =00 DI DI0D10 D1
GEIF A= GEEE Ras
(a) OLEE(ML) B E S (b) AL HEBL)BFE S
300
350
£
Ea
R ﬁ%ﬁw ﬁdXK
% [
L | —— R IE RXK
400 | +Ei§%tftj jJ(RXK
il | \IM
L‘ IIIII e e B S ‘J
DI DI0DT0 DI
mFregms
(c) RHEERLLHEXK) B RS

K5 b mATER T

Fig. 5 The cable force of the suspenders in the bridge completion stage
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Tab. 3 Buckling safety factors and buckling modes
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1 15.26 T &0 S5 7 36.75 AR E X FR
2 18.54 TR IE X A5 8 36.91 T/ IE X FK
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Fig. 8 Four finite element analysis models and corresponding stability coefficients
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