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Reef removal scheme for navigation section of railway

river-crossing tunnel in the upper Yangtze River

FAN Shugang, ZHOU Pu
(Chongqing Shipping Engineering Survey and Design Institute of the Yangtze River, Chongqing 401147, China)
Abstract: According to the management requirements for railways and waterways, research has been conducted
on long-term navigation standards, waterway reef removal plan, and construction organization, with a focus on the
advance reef removal work for the Yangtze River tunnel of the Chongging —Qianjiang railway, which crosses the
Zhu’erqi shoal reach of the Yangtze waterway. Through a comprehensive analysis combining the current ship
types with the design ship types for the Three Gorges new waterway, it is proposed that 5, 000-10,000 DWT
inland single ships and 350 TEU container ships can be used as representative ship types for the long term, and a
waterway construction standard of 6.2 mx150 mx1, 000 m is determined. Based on the waterway standards, the
safe drift distance of buoys in mountainous rivers and the allowable distance for blasting vibration to the safety of
railway tunnels, a reef removal plan is proposed, which involves removing reefs upstream and downstream of the
tunnel centerline by 200 m in the longitudinal direction, 170 m in the transverse direction and with a water depth
of 6.2 m. Based on the analysis of the characteristic water levels in the project area during the year, a construction
plan for separate channels with the southern channel for low water and the northern channel for high water is
proposed, effectively solving the contradiction between construction and navigation in the construction area
located in the main navigation channel. The research results can provide technical references for the
implementation of the reef blasting project of the Yangtze River Tunnel on the Chongqing —Qianjiang Railway
and similar projects.
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Fig.1 Positional relationship between the Zhu’erqi
shoal reach and the Yangtze River tunnel of

the Chongqing — Qianjiang Railway
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Fig.2 Renovation plan for Zhu’erqi shoal reach
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Fig.3 Transport capacity of inland river cargo ships in
14 provinces and cities along the Yangtze River in
the past 5 years

TR B T = A DX, D = e ok ] A A
2005—2021 4 py A Bk @ H o Bk, 2005 4
1 000 M2 LR fEAA & 56. 6%, 2010 4 1 000 ~
3000 MESAAA S LR 51.5%, 2013 4F 3 000 Mgk
T UL F MRS 301, o5 000 migk K& LA F AR
5 HC L 30% 5 2017 4E 5 000 W2 K LA E A &
oo dliad 40%, 2021 45 S o 50% LA b, W]
DLIEAFR 5 000 ML ATAN BT e 3 1
B S AR L R AR 7 53 A WL IR 4, DU
S St VT 3 R T s YT B A T
TR R — AR BE R TAR LA 5 000 M
FAA N BOH AR AR, 2025 4 5 H E K KR
WO Z R = oKz pE E T E R A
AR 10 000 Mg, TR A B A R F I
K G K, WU R AR R B Ak kR
PR

25 000miZk LA I 3 000~5 0002
1000~3 000MiZ% ™ 1 000MEZ% LA
100 - %y

80 |- ;&
60 |-

A
AN

40 b

2 Bl

20

0
2005 2010 2013 2014 2015 2016 2017 2018 2019 2020 2021
AEfy
4 =R B ARRAFE R > AR
Fig. 4 Tonnage distribution of ships passing through
the Three Gorges lock in recent years



% 8 HHRA, F. KL LSBT ILBERBFET EMA - 213 .

LAEFIEKIL L AT AT . = 0oKiz
HrEIE M, 5 000~ 10 000 M 25 fifs K Bk KT
TERATE AN F AL, AR YE (R YL T4
FUUARE ) C PRI S ) i i A9 O A o A 28 T R 2R 5
1 ARy KUK R) RIS, B 5 ) Lt Be iy

V3T A CFAE R 5000~ 10 000 M 25 52 A
1300 TEU 4225565 .
2.2 EfERAES T

AR C P E AU HE ) (IR T 2 A v ) 25
ARG, XA A B 1 R AT
GERWAR 1, TR BRI, 5 000 Mgy BLR
P ARAUZR AL 56 R 138 ~ 140 m, =Wk iz Bl
#%@ﬂ%ﬁﬁ%m&A%m,ﬁ%ﬁTﬁuﬁ
A SE B2 A 150 m, JKIRA 6.2 m, AR
T WA ERHC 1 000 m,

H H AR B A AL IE 98 5 150 m 2 2 A2
1 000 m 287 B HAURARBLE MR K, [UITE K
3.5 m AT R R EOR RS TR B
ST K SCEERE, 2021 4F 4 H =0TV I TR B
KIHN 2.15 m/s, TR HFEL) 1%0, 2020 49 H
PRI AR B Rt Ry 3. 27 m/s, FeoK Ol
H90.89%0, HTARX MBI E, A [F KA 1 T0
BEORBET . T AN ROK TR, 8 A K A 1 1 R
BOHARRAREY F A R

F1 BILEMBRTHERETE

Tab.1 Calculation of long term channel
scale for Zhu’erqi shoal reach
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Fig. 6 Cross-section structure for reef removal project plan
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Tab.2 Analysis of typical water levels at Yangjiaotan water gauge in Chongqing from 2019 to 2023
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Fig.7 Reef removal construction plan

1) 35 I)LBEBR R VT R SR M B, =
e 175 m #FAKJGAL TG KX BB, TigZ2ik
HIAEH] 3.5 mx150 mx1 000 m AATIE KRR
BN R AL K e A, e B AT A R
RN AR GRGiR S N 8 X QA R LB R IR Y )
SERE OGR4 MG I R K] R o o A T S it
i S K % 2 L T AT B %) AU Y R TR

2) JEIHIT R = e BRI
F I8 = WKzl B R ARAL, 5 000~ 10 000 M
T HUG AN 300 TEU 4355 46 Al DUFE K91
Ui A s 38 A A R M R, ST 07 ) e A R A
6.2 mx150 mx1 000 m,

3) VEHETTRATE LS EMUE RE | Mibs
WE | BRIR SO R B R 18 2 A I R AR R
T 30 B DL RE 150 m S BE S L, L
DT PR AR RS L A B E R 170 m, Y\ 1A JE
DA 7 SO BB BBE it TS 52 0 2k 6 B 3 245 ) S s T A
RO, R A RETE T2k R4S 200 m, X
BEORA T AR 1L DT IR, D T 320 38 L B
AreE I R R A R E S 1:3, BT E
Vi 47 D) = B D A5 T BEK R A PFoR 1210 1928



2026

- 216 - KB LA
Wit Wk A B ARSI MRINR, RIS
H A N T AR Y 5 =

4) 75 IS PR IR VR T i T R T R

JUBSEBE I T 5 38 U7 J& 55 28 i [n) i, 35
AENARRIE K AL 434, B2t ph g 2 b 4 e T Y
WJrgE: KO IR | mK AR,

5) IEHEDT SRR A bR T A U T
RERTH RS B2 R TRIL TR E A0
WMUIREE, XA [ X T 42U T R
PRI

SE 3k

(1] Gl BUR, S0, 45, U I WA TR AT DX A itk
TR RERS T[], /K8 TFE, 2018(9): 133-138.
BAO M ], HE L, GUO Q, et al. Analysis on the effect of
reef engineering in the proposed Mingyuexia Yangtze
River bridge area [J]. Port & waterway engineering,
2018(9): 133-138.

] THREHE T REBIRSCR (1], K
2 T2, 2022(2): 129-134.

FRE.

[2]
HU P F, LI L X. Effect analysis of Wutailiang reef
removal project [J]. Port & waterway engineering,

2022(2): 129-134.

Fg, WS, A, A RIT R po

IKFIZEAR, 1980(4): 12-25.

WANG S Y, GAN J D, ZHOU G L, et al. Regulation of

(3] EARAR

the upper Yangtze River navigation channel [J]. Journal
of hydraulic engineering, 1980(4): 12-25.

(4] BRGEHS. BK D 0T =Kk 2 5 pRin] B e vb
FUTE AT [D]. K RS K, 2009.
CHEN X Y. The sedimentation and regulation of the

PR AR &

Chongging reach of the Three Gorges Reservoir under
the condition of new seiries of water and sediment[D].
Chonggqing: Chongqing Jiaotong University, 2009.
TSR, AHTH. =K B AT e DX T 2% 12 Ak
EH 3], DR F R (T 2200, 2010, 43 (3):
344-347.

[5]

(6]

[71

(8]

(9]

[10]

WU W J, YU X M. Changes and trends of waterway in
reservoir area after operation of Three Gorges Reservoir [J].
Engineering journal of Wuhan University, 2010, 43 (3):
344-347.
KA Pt is TR BT BE. I e Ju e e —
RIT B g e TR nl AT MR S 4 35 [R]. IR K
TTHE PRAE TR BB, 2014
Chongging Shipping Engineering Survey and Design
Institute of the Yangtze River. Feasibility study report on
the channel construction project from Jiulongpo to
Chaotianmen in the upper reaches of the Yangtze
River[R]. Chongqing: Chongqing Shipping Engineering
Surveyand Design Institute of the Yangtze River, 2014.
fr s A5, YT B3 U e e K 1T Bl B T AR
ORGP T[T, 7KiE T, 2025(2): 164-171, 224.
HE Y J. Effect analysis of channel regulation project
from Jiulongpo to Chaotianmen in upper reaches of the
Yangtze River [J]. Port & waterway engineering,
2025(2): 164-171, 224.

WA =K 175m AR 5 P 2 K AR Y VD iR
HIIHT (9] AKADKEEAR, 2019(8): 18-26.
HU C H. Analysis on sediment scouring and silting
variation of Three Gorges Reservoir since 175 m trial
impoundment for past ten years[J]. Water resources and
hydropower engineering, 2019(8): 18-26.
XIETR, ARemi A, BEAS NI, =i 22 X A2 2l [ 7K X AR5~ 52
WL TR R A S [T]. 7Kiz T2, 2025(2): 172-177.
LIU Z F, ZHU B H, FAN S G. Maintenance and
dredging countermeasures for Xiaziliang shoal section in
variable backwater area of Three Gorges Reservoir [J].
Port & waterway engineering, 2025(2): 172-177.

E 224, BB, =K AR ) [ K X2 47 7 it T

HEU[T]. /Kis T/, 2015(11): 179-183.

MA L W, HE Y. Maintenance dredging construction
management method within fluctuation backwater area

of Three Gorges Reservoir [J]. Port & waterway
engineering, 2015(11): 179-183.

(AL HIF)



