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Abstract

The urban rail transit not only is a long-term and great system engineering, but also is the great
investment project. Prioritizing the optimal rail transit routes within limited financial resources
can effectively support the development of the city. This article explores the optimal solution for
the timing of rail construction under limited construction scale, and analyzes the scale of rail
transit construction that Dongguan can undertake in the next 10~15 years from three aspects:
urban economic capacity, transportation demand, and construction progress. By using the AHP
and entropy weight method to determine the weight of the influencing indicators for the con-
struction sequence of urban rail transit, and by constructing the decision matrix for the influ-
encing indicators of the construction sequence, the priority degree of the construction sequence
of multiple rail lines is analyzed and determined. Proposals are made for the third phase and
fourth phase of the urban rail transit construction plan in Dongguan, providing reference basis
for the government’s decision-making on the construction sequence of urban rail transit in
Dongguan.
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Figure 1. Research idea of construction sequencing plan of urban rail transit
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Table 1. Rail transit construction scope based on analysis of the economic capacity
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Table 2. Computing result based on the analysis of public finance budget
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AR ARG HR 6% 4.55% 3.17%
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Table 3. Affordable construction scope in every construction period
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Figure 2. Load intensity of rail network of Major domestic cities in 2009, 2015,
2021, 2023
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Table 4. Demand for scale of the rail transit

=4 HBZRMEZKWELSR

5 fabr 2025 2030 2035 2040

(—) WBh e AT E T AXIH) 1186 1386 1690 1755

(=) AP 10%~15% 25%~30% 30~35% 35%~40%
(=) ARHATECTAKIA) 125~178 347~416 507~592 614~702
(79) HUE AR R 35% 40% 50% 60%

(1) LB HAT 2 (T AK) 44~62 139~166 254~296 369~421
(N) e 3fe R 1.06~1.6

(b) U EiEs 0.4 0.8 1.3 1.3

V) I AU S 3K (km) 78~110 222~266 293~341 454~518
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Table 5. Demand for scale of the rail transit in every construction period
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Table 6. Construction speed of the rail transit of the same type cities in 2018~2025
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Table 7. Construction scale of the rail transit in every construction period
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Table 8. The 9 most urgent rail transit lines
8. ZiEMREN 9 FIBERTBLLEE

A ZFR SERAR) SR B (127T)
1 1 SR RITEY) 10.9 68
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Table 9. Foundation conditions of the construction sequencing plan
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Table 10. Strategic city node, Important business district and ki
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Table 11. Rail transit passenger flow benefits k2

11 HUEZLBEIRMEIET ke

Lk HLFE (km) BIERHEJINKIR) FULHRSE (I NIKIR)
6 5% 27.9 56 2.01
754 35 67.1 1.92
8 54k 29.6 55.6 1.88
12 54 30 45.4 1.51

(3) EW A ks
LRI B AR RV FLIE 2R B 1) TARZIE, LSRRI DL B Al AR 58 T HE Al B AiE A
WAL RN BRI A, %% 2k TREIGE AN I3 12,

Table 12. Rail transit construction cost k3
F 12, UBZKETIREN ks

2t B (km) B (fLTT)
6 T4k 27.9 223.2
755 35 280
8 T&k 29.6 236.8
12 54 30 240

(4) U P Z5AL SCHEE ka
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Table 13. Rail transit transfer node ka
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Jr LRk B A s VN R 4 e e 3 5
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4 12 54 A5 1. 2 BERKHR 2 1K)
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Table 14. Comprehensive weight of the index ka
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sk AR wmes mawes CNE BRI ) g
JERLEA E B E 0.168 0.157 0.155 0.167 0.193 0.160
AHP 21 58 AU E 0.403 0.252 0.040 0.094 0.058 0.154

LA E 0.410 0.240 0.038 0.095 0.068 0.149
MR 3.3 I, W RIWIAE b e AR 4 R
9 56 223 2 215 78
7 67 280 4 53 120
°7|7 56 237 3 150 96
4 45 240 4 115 82

PRUEAL DR I T -
0.33 025 023 015 040 021
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0.15 020 0.24 0.31 0.22 0.22
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DOI: 10.12677/0jtt.2025.141008 69 BB EEFW/N


https://doi.org/10.12677/ojtt.2025.141008

Ffp 5%

6 TR FPIL e EE W v T HAN L, 12 SR PO e BT T oAt 3 2k 2k, T 7 SR 8 Skt
FEALSEEM Y, B B 7 A% 6 'S4k, 7 54k, 8 54k, 12 94,

4. SHABRH R

L35 3.4 BEERIIN FISGE, VAL 2.2.4 BAS GBI RIIYIAAE BT RO, £ A A L A
Ti%. BT HEBGE R R RO 81~92 km, TLVEFIIH L 1 SASCAROEER). 5 SAMER. 15
LRMRIBL. 7 T2k, 6 T 5 RIS B, IR 7 ST R, PO T#R T 6. 75
AARAT B Py X[ I it 5 B T S A B e e, B = R e B AR R -pn LR B, 7 S 2k
R Rl - BRES . Fa b - KBS AR S D SO R N A AT B . X TS I0RR), BT
FRIN10 T4 9 &, 7 LR F R - PRIEL). 8 54, 12 SRS HEN 126 km, C&EW
S5 VYRR ) fe R AT IR, B8 9 T2V H BU R SR AN AE, BRIHORE 9 5 4 RIBIX RS — ] FH b A
SEVUIA R b B . B 2 HERE T RN 15,

Table 15. Recommendation of constructing by stages of rail transit
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