®14E L1288 2 B it E M5 M A
Vol.14 No. 12

2024 £ 12 A

Intelligent Computer and Applications Dec. 2024

TR, SR, RABES, 4. HT23 A FROCTT % B9 K 05 B i ek AR O B LR 1 S P [ 0] B REIH AL S A,
2024,14(12) :104-111. DOI.10.20169/j. issn. 2095-2163. 241214

T EART RN B RIS S 7 2 5

Fm@s', KRR, REBR', KB
(1 EBIEEARKRE HHHETEFER, £iF 201620; 2 b8 FiERITRERABRAT, LiF 200040 )

W OE: NIRRT RIS VE T S R S R 19 52 J1 U, DA SR 5 10 B (48+118+228+228+118+48) m Y =154}
PN S EATTSE . R Midas 2207 2R IR A S 02 8] A BRICTHAEAE R 2353 43 B A6 T 4V E A ZK 3 300 A IR Anf 38
FEA i 3R AL A T WM g i R, A5 BAT a0 30 Ty Rtk 25 R I . P S A3 A B T i -4 A AR P S R I R
SRR TR B G5 T AN SRS 50 43 A0 1 5 S JR A 48, I r R B IXORIT i R R XA AT TR T A [ SN ), AR v A T
AR ) BT 2L P B 5 R T 2 (i W SR A [ BB SR PR e, 75 B A 2 A 11 A6 A T Ak 1) T 7

KR BIERIN; SARITE; J122459; DAS A BRoHs:

hESES, TP241 XERFRERS: A XEHS: 2095-2163(2024)12-0104-08

Research on the mechanical characteristics of cable-stayed bridges
for high-speed railway based on Midas
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Abstract: To elucidate the stress patterns of low—pylon high—speed railway cable—stayed bridges under various combined effects,
the study is conducted with a three—pylon cable—stayed bridge, featuring a span configuration of (48+118+228+228+118+48) m,
as the subject. A finite element calculation model of the bridge in mixed elements space is established using Midas software to
analyze the bridge structural response under permanent loads, ZK live loads, temperature loads, and combined load conditions.
Furthermore, the dynamic characteristics of the bridge structure are obtained. The results indicate that the central section possesses
lower structural rigidity compared to the two end sections, and the distribution of vibrational energy within the bridge’s structure is
not uniform. To avoid local overload, longitudinal prestress should be applied in the mid—-span region and at the tail of the side
spans to enhance the longitudinal crack resistance of the deck. Additionally, to improve the transverse crack resistance of the bridge,
transverse prestress should be applied throughout the entire bridge. This not only compensates for the tensile stresses arising from
shrinkage, creep, and temperature variations in advance, but also enhances the overall stability and durability of the deck under
various loading conditions.
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Fig. 1 Midas finite element model of a high—speed railroad short
tower cable—stayed bridge
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Table 1 Material characteristics

ZFx FR PR/ (KN - m?)  THARLE Mk RE  AE/(KN-m?)  FEFEE/(KN-m? g
C55 TREE T+ 3. 60e+07 0.2 1. 00e-05 25.0 2.5
C50 IREE+ 3.55e+07 0.2 1. 00e-05 25.0 2.5
€40 TREET 3. 40e+07 0.2 1. 00e—-05 25.0 2.5
Wire1860 i) 2.05¢+08 0.3 1.20e-05 78.5 2.5
Strand 1860 B 1.95e+08 0.3 1.20e-05 78.5 8.0
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Fig. 2 Structural displacement under constant load
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Fig. 3 Structural stress diagram under constant loads
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Fig. 4 Diagram of the cable force of the inclined cable under

constant loads
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Fig. 5 Structural displacement under live load for ZK single line ZK double line
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Fig. 6 Structural stress diagram under ZK single line live loads and ZK bilinear live loads
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Fig. 7 Diagram of the cable force increment action under ZK single line ZK double line live load
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Fig. 8 Structural displacement under temperature loads
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Fig. 10 Plot of the incremental cable force under temperature loading
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Table 3 Calculation results of main beam

L% J1/MPa TN 71/ MPa F )i 71/ MPa
fap #H 2 10
RKRME fIME IN:] /ME KM /ME
WA — 12.78 2.03 11.88 1.77 12.78 -0.74
A 16.01 0.42 12.99 0.96 16.01 -1.36

2.5.3 fEAEIEH T RRIRR 10
WA ST R EME 12 P, b E
12 AT RIS 2 RHTER R IE I A AL S5 AE 2% i 2 4

—_— AR

9000
8500
8 000
7500
7000

6500

EFIE/KN

6 000

o~
w
(=3
(=}
T

EVEF T REE o 2 A3 0, R b2 3 K, 78
HAEME—MIEH TR IERK N 8 138 kN, 7E4]
A AEH TR IEER KR 8 577 kN,

—_— A

il

—_ e e e e e e e e e e e e e

D

LIS A2

12 HHASERATRNE

Fig. 12

Cable force value under load combination
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Table 4 First 10 orders of self—oscillation frequency

PRALBEL i3/ Haz Jag/s
1 0.351 2.849
2 0.371 2.696
3 0. 463 2.161
4 0.577 1.734
5 0.591 1.691
6 0. 647 1.546
7 0.746 1.341
8 0.761 1.313
9 0.797 1.254
10 0. 808 1.238
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Fig. 13 Diagram of the first—order to tenth—order vibration pattern of cable—stayed bridge
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