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Abstract

Water inflow of deeply buried long-distance water conveyance tunnels is jointly affected by hydro-
geological conditions, construction methods and seasonal groundwater levels, and improper selec-
tion of prediction methods may lead to insufficient drainage capacity or waste of investment. Based
on a deeply buried long-distance water conveyance tunnel project, this paper summarizes its engi-
neering geological conditions and water inflow characteristics, and classifies the water inflow anal-
ysis into six hydrogeological working conditions, i.e., general bedrock fissure water, fault fracture
zones, karst water-rich sections, weak broken surrounding rock, high external water pressure and
shaft-adit intersections, with the boundary conditions further refined according to construction stages
and seasonal water levels. Combined with engineering practice and previous studies, a comparison
and selection principle among the empirical formula method, analytical method and numerical sim-
ulation under different working conditions is established, and an optimization and verification pro-
cedure for water inflow calculation is proposed, which combines “multi-method enveloping, field meas-
urement inversion and dynamic correction”. The results show that empirical formulas and analyti-
cal methods can be used for rapid estimation in general bedrock sections; three-dimensional tran-
sient numerical simulation is preferable for fault, karst, shaft-adit intersection and one-tunnel-dou-
ble-TBM excavation sections; seepage-stress-support coupling analysis is required for water-rich
weak broken surrounding rock; and the maximum water inflow envelope should be adopted to con-
trol the design of pumping stations and drainage systems in slope-change and adverse-slope construc-
tion sections. The high-water-level condition in the wet season should be regarded as the controlling
case for the maximum water inflow and the external water pressure acting on linings. The results can
provide a reference for water inflow prediction, drainage system design and grouting parameter op-
timization of similar deeply buried long tunnels.
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Figure 1. Photos of the construction site of the tunnel
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Figure 2. Flow chart of comparison and selection of water inflow control measures of tunnel
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Figure 3. Technical route of water inflow analysis and field verification

E 3. JBKED N ESIIIRAZE AR B

6. BB R REIR L 54

RS T LRI 5 T R B A B, SRR LRI AR AF T . A2 5 2 B
IR TREIRHEAT S LEIP M (2 2), S 45 0 R R A B 0 i 7K B R A 7K 7 BT 5506 B A £ 5 R S

Table 2. Comparative analysis of tunnels under typical geological conditions

2. AEUM B R M RRIRRT L 34T

itk ﬁféfﬁ 1 FHR  TPRERR A TR R
R BICE. TEHE — AR, T
AREREY mawnp) mmkw, £ TBM %@gggpgﬁleﬁ%m%@ﬁ@;ﬁﬁ

L R 2 P2 DL B

EHCTBM g SR U TBM - IHPK SRR EHEEHE TR,

g D mEgEA AR ity B LR G AR B

R o EAFEIE. PR KRS
SARME G L, . Feflow =k o . i
Sy HEEBOl I AR HBUTE o T R oS

{3 T

DOI: 10.12677/hjce.2026.1510241 95 TARTHE


https://doi.org/10.12677/hjce.2026.1510241

i

KSR o BPRCK. RS BUIE. B UL R KO TR
msbgE P Bk . REER SRR 3

5 NADES by Juf £
O L i L L e
ofiifalz e S — kit HEIERHLH]

Dizn o

T L I 5 T T W P 7
d o PP e A REEER e i e
B ” e 12 O IKELHAL S FFIE KA T A

N2 1 i

3 2% TR << W 2 BUT R 2 Rt 7 ik v 55 B ST /K B RO LT A B 7 7 2 A O R i
KifR BRI F SRR L) 50%, 11075 FEWZ 2SS s BV 22 i) = e Re e B pe sy, Hwi
IRZEAFEHIAE 15%LAA . KR, X W Z R R A% - S2mas 7 20 X 0 - B0 75 = 4EBE AR,
] 2 R i R IR BOR K E TS 2 s 200 A sE5 R AR 94 I i R K B B E P i, BB R
SRR TS A% S S BEIVIRYE, YIPIRIE T “2T0AR% + SR + ShABIE” I
IKED TR R IZR TRE P E .

7. FEIKEASHEK K GLRND 534

AN AKAL T FERT B IEE, A EVE MR A T 5 B S AN B OB g, BRIV
IKERNSN KIS T EIE R FZTREMF, FRMINAR N ERR KR R s B RTE SR 6 A w4
I F3 A ) 00 s B AR o K e F 422 18] e SR U N, R A2 K m K A3 b AT AR A E
PRAHE[9]0 =K IYIIR P TR 7K B S0 KT, 2 K% IS sl A AR A -5 4R K HE /K U AR BE L

Rl /K Ah 25 0855, /KR I O KRR E SRR, A TRIZIEH K E . KIHDK
SEMAMUZAT HIAES HEKBE J1; (A A VA RN J2 A R K L0t e, RIS At 7K 393t AT R PR JR) 38 7 s KRR
T A GHK - BRIEAN BE DU 35 P 2 7K A AR XU 404 2] o

VORI PRSI 3 A 9 = 230 FR R AR REAT TH B, IR RCR TP oK B A2
SEVH/KE S AMKIEJIRHEKBE I TR BB X 748 . AT RS S W A B, 3 I8 0 2 7 i ¥
HhEE T, DA FEE R NIE HE N IR B R B /K 28 558 I FAT IR 280

8. HIREEW

(1) GRIEABR 25 4a /K BE IR R /K 32 Wi R 38 | i A B AN B S CRY: B s S st o 2 AR, F S5 8ok S
N BCEARTEN G R EM A G, KRR X 2B 2 TORZRE AR — K
JR 3L BOAT R 236 3 s AE BEAT PUEAG 5 )R A B - PRSI AT —JFXU TBM 7 3 2t
BORER ] = AR A € BRI & KBS DR e BN R B - ) - SO R 0T AR R it
B P R K R A I IR . SKGTAHEKE BT

(2) HERFIESL TN - ok - I - 215 - TUE” B ASALE] B ER B G K XU 2y XA
THEAYME; TP BORE AT HoKE . KA, FERRE A A AR R R BOR =
YRS H . T e LIRSS AT IR B RCR o S T8 e A TR K B 0 i 7 B ]
AT KR HIRER R, NI REAK. HKRG T ERS AT SRS T
P ALK -

(3) THEVIIAZE, AHTFHERIEAE—E R THKETEE R WRRAT. SRR ER

DOI: 10.12677/hjce.2026.1510241 96 T AT


https://doi.org/10.12677/hjce.2026.1510241

TR

JEE A5 5T S HODUE BONBUR, TR I BRI B 52 B BOt 55 B B A BORMIAIETE, SHHEL S 2EY,
A RELS THEE G R RO R 22 AN, SO bR 5 507 1 Lol 3 B T TRER M A B TSGR
W Z R PER I S BRI AIE . 58 7T 5NN e e R AG SN LB IR i 5%, 4Gl ET
Mo PR TR SER KSR LA A SRR B M M - MLERRR G B KBS AR, Scli
JFAE BB A T IR K E MR T 5 G s &0, IRl 2 TR, 2 TORMRGIERIE, Ak
SEE PRI PR S K B R R 7K B AT HE 2

SE

(1]
(2]
(3]

[10]
(1]
[12]

R, BE, FE, % BEREKE TR AT AR R [I]. TREH T 4R, 2019, 27(4): 890-902.
Bz, & /KERE TBM BEIE S KWL AT B S HE K BETT[I]. e TR (H 3E52), 2026, 55(7): 93-98.

BEF, KEH, T, 2 TBM KA ARBEFRR KL LR EK T[], BB ER A, 2025, 62(4): 145-
154.

HZEE . SITANL AR K BEIR 0 BOT2 SO THORBIFL]. PU7KF], 2026, 47(2): 64-70.

ARES, WU, S, SITTAMNDUR K2 A K TREIRBE BRI BCe KA 20 20 S HIN ] KB 5 TREEOR, 2025(5):
53-57.

RE, 2, H/NE, S5 SITANL LARHE K EAR TBM SRR B e B R e B ORI R[], P IE KR, 2025(21):
65-72.

rhe N B ILFIE KA 5B, GB 50487-2008 7K Al 7K B TR R BHEE[S]. dbat: 181 Hi iiAt, 2008.
SRR, RN, MdktE. AR AT TBM it L RB% TR I /K AL B B AT 7T 0], vEEsK HL, 2025(2): 50-55.

MV, 253, Jifhes, & B0 2k o fRors 4 22 i ) R TR VR /K S 3D A4S T 75 A (D). B HB SR 5 R, 2023,
51(11): 65-73.

R, B BRI B A B K E R[], AR E R, 2025, 42(12): 185-196.
R, FER, %R TR KRR ILE S A BT AT 7L )], A& T TSR, 2020, 42(10): 1894-1902.
G IERE, R5FF. SL 279-2016 7K TRERBETHHIVELS]. Abat: A EACRZK # H R #E, 2016.

DOI: 10.12677/hjce.2026.1510241 97 T AT


https://doi.org/10.12677/hjce.2026.1510241

	深埋长距离输水隧洞涌水量分析及不同工况计算方法研究
	摘  要
	关键词
	Water Inflow Analysis of a Deeply Buried Long-Distance Water Conveyance Tunnel and Calculation Methods under Different Working Conditions
	Abstract
	Keywords
	1. 引言
	2. 工程概况与主要涌水问题
	2.1. 工程地质概况
	2.2. 主要涌水问题

	3. 涌水机制与涌水量预测方法研究现状
	3.1. 隧洞涌水机制
	3.2. 涌水量预测方法
	3.3. 涌水治理与支护耦合

	4. 涌水量分析工况划分
	4.1. 按水文地质条件划分
	4.2. 按施工阶段划分
	4.3. 按季节水位划分

	5. 不同工况下涌水量计算方法
	5.1. 计算结果优化方法
	5.2. 与前期涌水情况校核

	6. 典型地质条件隧洞类比分析
	7. 丰水期与枯水期水位影响分析
	8. 结论与建议
	参考文献

