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Abstract

In this paper, in order to determine the feasibility of special vehicle transit on the East Second Ring
Road in Xiangtan City, combined with the structural characteristics of traffic and bridges and the ap-
plication for overweight vehicle permits over the years, the bridge model was established by Midas,
and the total weight of the bridge for overweight vehicles crossing the city, the layout of the over-
weight transport, the corresponding selection of vehicle types, and the traffic mode were determined
based on the actual bridge situation in the region. Six models are planned, from five-line ten-axle
special vehicles to ten-line and twenty-axle special vehicles (ABCDEF) to ensure that most of the spe-
cial vehicle transit and urban traffic needs are met.
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Figure 1. Model calculation flowchart
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Figure 2. Model check flowchart
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Table 1. Vehicle fact sheet
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Figure 3. Layout diagram of special working condition 1
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Figure 4. Layout diagram of special working condition 2
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Figure 5. Model diagram of Bantang No. 7 road and bridge
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Table 2. Table of special loads for a single heavy vehicle (serviceability limit state)

2. BAREFRFERETHR(ESEARRRE)

W4 LiE W W8Iy T 55 L EER B EER
FLk 490.5 kN-m 4116 kN  237.3kN'm  272.7 kN 51.6% 33.7%
N8 4905kN'm 4116 kN  311.8kN'm  316.3kN 36.4% 23.1%
) +H4+ Ui 4905kN'm  411.6 kN  3425kN'-m  338.9kN 30.1% 17.6%
ByE 7 5 B
NZ+TN 4905kN'm 4116 kN  368.1kN-m  360.2 kN 24.9% 12.4%
S+ \#t 4905kN'm 4116 kN  389.7kN'm  378.4 kN 20.5% 8%
+2k =%  4905kN'm  411.6 kN  407.5kN'm  393.3 kN 16.9% 4.4%

Table 3. Table of special loads for single heavy vehicle + mixed vehicle (serviceability limit state)

3 BMEHF + RITHERREHR(ERERRRIRE)

4 Uik B B o 850 wiEEER SRR
\ Hk+4h  4905kN'-m  4116kN  4495kN'm  399.8 kN 8.3% 2.8%
WyE 7 5
AN+ TH 4905kN'-m  4116kN  479.1kN-m  409.2kN 2.3% 0.058%
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Figure 6. Bending moment difference rate of a single heavy vehicle (serviceability limit state)
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Figure 7. Shear force difference rate of a single heavy vehicle (serviceability limit state)
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Figure 8. Bending moment difference rate of a single heavy vehicle (load capacity limit state)
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Figure 9. Shear difference rate of a single heavy vehicle (load capacity limit state)
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Figure 10. Bending moment difference rate of single heavy vehicle + mixed vehicle (serviceability limit state)
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Figure 11. Shear difference rate of single heavy vehicle + mixed vehicle (serviceability limit state)
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Figure 12. Bending moment difference rate of single heavy vehicle + mixed vehicle (load capacity limit state)
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Figure 13. Shear difference rate of single heavy vehicle + mixed vehicle (load capacity limit state)
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Table 4. Summary table of wheelbase and load requirements of vehicles crossing the bridge

=4 IHERMEBERTHRERLCDR

5 L PURE AR AR RARE S + RITEMER ARad R TR
1 GRS LAY ABCDEF A B (IB1T) SIS R 5
2 Ibe 3 7R % L AT ABCDEF AB / T HIUE T R 5
3 K11 + 420 #f A A BCDEF i B R G
4 K10 + 860 #f A A BCDEF i B R G
5 M2 + 447.715 Hf A A BCDEF i BT R G
6 W 7 5 B8 ABCDEF A B (IR1T) i B R G
7 FEBIR M ABCDE AB F BT R 4
8 T EYRAf ABCDE AB F IR T R G
9 e E M ABCDEF AB / T SIUE T R 5
10 1 H Y% 35 m 51 HF ABCDEF AB / i B R G
11 = HY% 27.85 m 5l ABCDE AB F i B R G
12 EX PN e i ABCDEF AB / T EE T R G
13 ZEFAHF 30 m 51 Hr ABCDEF AB / BT R 5
14 SEFRHF 45 m 51 Hk ABCDEF AB / BT R 5
15 R PN ABCDEF AB / BT R 5
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