Hans Journal of Civil Engineering /K T#&, 2024, 13(12), 2240-2247 Hans X
Published Online December 2024 in Hans. https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2024.1312246

BB EERA TR R A uh 8= &
RERA

5oL, B #, F A RERL R A, & A, AR

R EKADK S+ TRRERAR, = BY

TRINK AR GIGE TR, TR W

SRR Syl T WV E Al B0 A P sk e s, AR TR
TRYNER B W ERIA R A A, TR WY

Wehs H . 20244F11 160 FHBER: 20244F12 120 R EHB: 2024412 H18H

wm B

TYHeus —RIRYIGREEARA “ =X 5" i “=F”7 2—, FEFER. WEBFARHHESE4. 5.
654, RAIYITHERLEERA . WEBFRRIACEHZR TR, TBHERERIERIEZ15.4
FAANK/H, ETRAEEWEN TR THERY &, FHSHERK. WA HIERE “FHfk” A
BRARHLLRHNE. XEASGT BTEGBETEEER. FRENEHEREZ I PEULETEE
R RLRAMZESH THERHER, SaREMRAYII TRES T R/DZHEE TR,
HESFETERMELRE, RETHLEE. 8. BPET, ARKRBERA T A EuuEs
B H R B STHE

KT
LATOBIRA, BTHEY R, GHNE, K, fokshing

Key Technologies for Underground
Layer Addition and Structural
Expansion of Shenzhen North
Station of Shenzhen-Huizhou
Intercity Railway under the
Existing Operating Hub

Shuai Ge!, Bo Peng?3, Chong Li%, Hongliang Zhou?, Jian Zheng?, Yue Gao23, Yanbin Fu?23

XESIH: BIh, 2, 2, BZER, R, i, R, BEEEE AT IR IR 2 S B AR ).
+RTHE, 2024, 13(12): 2240-2247. DOI: 10.12677/hjce.2024.1312246


https://www.hanspub.org/journal/hjce
https://doi.org/10.12677/hjce.2024.1312246
https://doi.org/10.12677/hjce.2024.1312246
https://www.hanspub.org/

B SE

1Sinohydro Bureau 14 Co., Ltd., Kunming Yunnan

2College of Civil and Transportation Engineering, Shenzhen University, Shenzhen Guangdong

3Key Laboratory of Coastal Urban Resilient Infrastructures (MOE), Shenzhen University, Shenzhen Guangdong
4Shenzhen Railway Investment and Construction Group Co., Ltd., Shenzhen Guangdong

Received: Nov. 16™, 2024; accepted: Dec. 12, 2024; published: Dec. 18", 2024

Abstract

Shenzhen North Railway Station is one of the “three main” hubs in the “three main, four auxiliary”
structure of the Shenzhen railway network. It connects the national railway, the Shenzhen-Huizhou
intercity railway, and urban rail transit lines 4, 5, and 6, making it an important comprehensive
transportation hub in Shenzhen. With a significant passenger demand at Shenzhen North Station
for the Shenzhen-Huizhou intercity line, the future passenger flow at the station is expected to reach
154,000 passengers per day. Expanding and reconstructing the existing station by adding under-
ground levels to achieve seamless transfers between national rail, intercity rail, and urban rail
transit brings immense socio-economic benefits. This paper addresses the key construction chal-
lenges posed by limited construction space, excavation impacting the load balance of existing foun-
dations, and the need to ensure the safety of surrounding buildings. It summarizes the critical tech-
nologies for adding levels and excavation in confined spaces in the Shenzhen North Station project
for the Shenzhen-Huizhou intercity line. Through numerical methods, the construction process was
optimized to ensure safe, efficient, and reasonable execution, providing technical support for future
reconstruction and expansion projects of stations under operational hubs.
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Figure 1. Station surrounding environment
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Figure 2. Plan layout of foundation pit
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Figure 3. Cross-section diagram of foundation pit
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Table 1. Top-down construction method
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Figure 4. Model diagram of Shenzhen North Station on the Shenzhen-Huizhou Intercity Railway
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Figure 5. Deformation index variation chart
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Figure 6. Water drilling and static blasting hole formation diagram
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Table 2. Technical parameters of static blasting construction
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