ETHIRBIZE - F38% F 28 2025F 4 B

< TEERAR <

doi: 10.3969/j.issn.1672-6073.2025.02.011

FANA B LA RBGE TN
BRANRARBEARATR

P& F

PR IR A7,

M 510030)

B F: VPR SCUPUE SR AL R AT Mk 2 i it mh AR TR, DAL Y EA T AR It ik N ST A I
HOUBL, VEARS 200 H A T 5t T Rr s BRI 58, R 21 (13 T 3k dle 5 Hh AR N (0t ey 58 o T
ot LU I I i P 7 R AR sl AR S B T AR L (TQI), LR MR I G J5 B I TR, WF ik A B0 ik
IEAESRTREAT SR PR RE T T AT Rk o RO S5 RAR W] IR BE REOR B A7 4k 188 IO Ptk e el ()

TPRETT i Rl F R P

KR WP BRI B A CHOE, R B i T ROR

hESES: U231 XHEkFRERD: A

X EHS: 1672-6073(2025)02-0075-07

Application and Performance Evaluation of Embedded Rail Technology
in Metro Line Renovation: A Case Study of Xiaogang Station

ZHOU Zhenyu
(Guangzhou Metro Group Co., Ltd., Guangzhou 510030)

Abstract: This paper presents a comprehensive assessment of embedded rail technology implementation in existing metro
line renovation through the case study of Xiaogang Station. The research examines the technical challenges, innovative solutions,
and construction methodology employed in this pioneering project. The construction background, distinctive features, construction
procedures, and solutions to the construction challenges encountered are introduced in detail. By comparing the pre- and
post-renovation vibration, noise and Track Quality Index (TQI) on track, along with the monitoring of the post-renovation track
condition, this study demonstrates the effectiveness of embedded rail track renovation in enhancing the performance of existing

lines. The results indicate that this technology can significantly improve the vibration and noise reduction performance of the
line while ensuring the continuity and safety of existing line operations.
Keywords: urban rail transit; vibration and noise reduction; embedded rail tracks; existing line retrofit; construction techniques
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Figure 1 Layout plan of the embedded rail track renovation section
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track renovation project at a station
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Figure 3 Comparative photos of the track before
and after renovation
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Figure 4 Key on-site construction workflow
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Table 1 Vibration before and after renovation dB
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Figure 7 Daytime measurement results of communities A and B
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Figure 8 Nighttime measurement results of communities A and B

80 URBAN RAPID RAIL TRANSIT

BOE fE /NIRRT IR G AT R B, HA
A (1 A S A AR 3 B AR A I 7 VAR A )
(GB/T 50355—2018) ' — 2 FRAE 23K,
2.2 HUETAEREIEMA

PER Bl e N AU oG I H e A Bl 74
o SATRAH R X Bt i A B . 187
NLERBIR R, ABUEWH EK, &KX B
HUBIB 4P R, R BT 44 i 8. AR & 9
R AN BUEAEIZE 7 A 5 BN TR D67 47
JFrnl DUE AT 1) Dl e 2 1T oy HRAT e,
FOORRERA] L A E M ARE, AR R R
o R (R AR DL -

I SERE R )
fr B AFERE

K9 HRBLITIR LA 0 A
Figure 9 Light band distribution on rail surface

10 Hr Ry bR AT XA 2 BOMI It 2 BB iiE
TEBCERT . Bog . Bug)s 3 MHrBrPIE TR R
(TQDAALTE UL ATLAE , fEduEirERpr B, hT
ARTTRER v TNAT DRI h 245 s Bt AT T e e
R, A2 BORI 2B TQL R s 2SS b Bom
B SEOT B E W, 4 AMXEB TQI SV AR &
AT AT B B Il f KSR IE &, 52 P Bk 4=
BARTESERIZ M, 1 TQI th 2RI /NG i),
UEH B ALE i A S e L TARRES R 4.
3 Sl et

A DA [ A A0 B AT e i S5t P ik A\ UL X0
TUH SR Bl i s TARMAS 1 RIFRCR, sl
TR ARG HARERTE TG R PR SOR,
WA IR R ST ) B A e R AR P SO B A TR R
AR o A0S 7 e i ok A S UBLE S T H AT



A TELIE T B B2 K8 PRI E KRB TZ

VA, AEE AT

14-

— FTHAE
----- F TR EE
125 — FATHAR
----- TR
10 £

I/mm
oo
T

TQ
[e)}

2L
O ol b ]
) o1 1

WS AR WO e OERERES

Bz
K10 Bl pER A (TQDAE L
Figure 10 Track quality index (TQI) trend

1) ZBGE I H SR 23 1 BHLE AR S B IE 4
SR SRR, A RAECE R PR R, Ik
AL FERAE Lylde. FEmE, IR A PUEBARLERE A
2 o T N TR T 2.

2) I H R 2 BOg D St it ) s AT T 5
TEREDE 122 ADNCTEAR )M AL A5 1 546 m
ks, A RRBEIBERIESE RIS, AL T 0
FIitE AR T7 G ) AR e

3) B SGE BTG RE IR 1L F) 8~11 dB, /)
D<= A Bk 2 5 dB LA B, IEWZSOE I H BENS AT Ak
FETHPUIE RGP L RE, T R Sk L (T
s gt T OISR oK Ig 1.

4) ZHOEIH R TLOK, KEAIEzE 7 A
WIRPR A R AL PR FF R AF,  HUE R T8 EU(TQD S LA
SE A H, W] BSOE T ) PUE S R e s B BT
BTt

5) ARSI H Sy [E A A IR A Bk 26 % 10 i
R R OE R T TSRS, RoR T R
HPTEBARAERTHPUIE 128 JoC AT s Ik iy A 35 A8
J3 T2 R T S

SR, BSOS S B R S8 78 PERE R B 4E 7 1
DU HE— I PPl o BT AR BRI e, e
o) A 2 R SRS N 2 8 BT TR S0, K2 Ja
BT FEAN SR P R UE I A

SE 3k

[11 4 A8, JAHE WA X Bid 2 M R L3 AL

(10]

YR HLIE B AT AT, 2003, 6(6): 100-102.
NIU Yueming, DAI Yuehui. The structure of embedded
track[J]. Urban mass transit, 2003, 6(6): 100-102.
BB, HANXSE W E B BRSNS HT[D]. @ S
A RSB XA, 2019.
CHENG Wei. Analysis of longitudinal deformation and
vibration characteristics of embedded track[D]. Nanchang:
East China Jiaotong University, 2019.
. W) E AR R R H F R R R
FAFEAF D] RAR: T i K F, 2018.
HAN Jian. Study on dynamic performance and vibration
and noise characteristics of subway train-embedded track
system[D]. Chengdu: Southwest Jiaotong University, 2018.
Lo, BB, FUOR, F. BAXBE G RSDR B 4
HEMRATT[I]. = 5 3Rah4E4H), 2019, 39(3): 163-168.
JIANG Xiaozhou, WEN Zefeng, QI Huanhuan, et al. Chara-
cteristics and optimization of the vibration and noise of an
embedded track[J]. Noise and vibration control, 2019, 39(3):
163-168.
A G gk RN RSB B) A F IR AR AT S AR
1L[D]. AAR: % & il K, 2018.
LIU Zhanfeng. Dynamic performance analysis and structural
optimization of embedded track for subway[D]. Chengdu:
Southwest Jiaotong University, 2018.
Sk, HATAR, BRI, F AT E-BAXE A %
FHAFHATTI: SN KXt 5 538 $hid 3 v o
SR AT[T]. AL A2 524k, 2022, 58(6): 169-176.
HAN Jian, XIAO Xinbiao, WEN Zefeng, et al. Study on
dynamic behaviour of metro train and embedded track system
III: dynamic response comparative analysis of embedded
track and common track[J]. Journal of mechanical engineering,
2022, 58(6): 169-176.
A BB XA R R MRS E AR
HFC[D]. AR 3l K5, 2021,
YUAN lJie. Study on structural design and impact chara-
cteristics of embedded track system of high-speed railway[D].
Chengdu: Southwest Jiaotong University, 2021.
EEX, KRB Y. RPN XS 2 ey 5 R[]
LA Tk R, 2015(2): 62.
EA, BAR, TR, F. &0 THEKKGHAKIIN
BLEMFTERRD]. T ERE TEFIR, 2019, 154):
1180-1187.
WANG Li, XIAO Jieling, WANG Guan, et al. Reasonable
conceptual design of embedded rail structure used in metro
line[J]. Chinese journal of underground space and engi-
neering, 2019, 15(4): 1180-1187.
YRR, M, XE, F RAREL RILGE A%
FRBTG[T]. IR T Sid sad, 2021(12): 19-24.
SHI Haiou, TIAN Ji, LIU Xiaoqing, et al. Application of
embedded continuous support track system[J]. Modern
urban transit, 2021(12): 19-24.

(h#%: MKE)

URBAN RAPID RAIL TRANSIT 81



