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Deep hole drilling technology for final survey of a railway tunnel

in Enshi,

Hubei Province

DONG Tongxin

(China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan Hubei 430000, China)

Abstract: To address the complex geological conditions in the deep boreholes of a railway tunnel survey in Enshi,

Hubei, including karst cave development, severely fractured rock masses, and persistent fluid loss, a multi-diameter

casing pipe reaming drilling technique combined with casing isolation technology is proposed as an effective solution for

traversing the upper karst cave formations. This paper introduces the handling method for drilling tool falling (drill string

runaway) accidents, analyzes the application effectiveness of conventional low-solid-phase flushing fluid, special flushing

fluid for carbonaceous limestone sections, and fractured zone flushing fluid. In addition, it elaborates on the mechanism by

which the polyvinyl alcohol (PVA) stabilizes borehole walls through adsorption, cementation, and film-forming. In the

meantime, the primary causes leading to the abandonment of three boreholes are summarized. This establishes a technical

paradigm for safe drilling in karst development zones for similar deep-hole drilling in railway tunnels.

Key words: railway tunnel; final survey deep borehole; karst cavity; fragmentation; leakage; drill string runaway;

flushing fluid; polyvinyl alcohol (PVA)
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Table 1 Actual strata encountered in drilling

5 FLI%/m 2R /m O % tE
1 0~16.90 16.90 M+ T LU R T2, A K A R
2 16.90~24.40 7.50 KA 55 KAk
3 24.40~25.20 0.80  %iA TR
4 25.20~26.00 0.80 K& 55 KAk
5 26.00~42.70 16.70 %W A Y R R b RO R
6 42.70~53.40 10.70 K& 59040 B EE
7 53.40~60.00 6.60 %A 2RI, TR AR R A KO B
8 60.00~65.50 550 K& SR B R T
9 65.50~83.80 18.30  HIERARIA A BT ST R BRGSO R T
10 83.80~84.50 0.70 K& AL, MR T
11 84.50~93.00 8.50  HRERAIREN TR, FIEY) R B 1 SO R R
12 93.00~219.00 126.00 K& 0L AR E
13 219.00~247.20 28.20 R TRABRFR IR
14 247.20~251.00 3.80  HbH 55 WAk Je KA Ay
15 251.00~337.00 86.00 K& 55 KA 4Bk B eI T % A ik
16 337.00~379.60 42,60 A 55 KAk Je KA A
17 379.60~403.50 23.90 AR HE AL, MR T
18 403.50~452.70 4920 WA 55 /AL, Je IR Rl
19 452.70~457.60 4.90 AYERPE ML R R E
20 457.60~462.00 4.40  ®bA 55 WAk Je KA A
21 462.00~465.90 3.90 AR 55 K40 MR E
22 465.90~501.40 35.50 Wb 55 K40 MR E
23 501.40~510.70 9.30  Ah MR AHY FE A AR R U BT B R 2
24 510.70~723.80 21310  #H )AL MR R E
25 723.80~725.90 210 WH R, 55 XAk, AT
26 725.90~860.02 134.12  ®wh& AL, MR R T
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Table 2 Actual borehole structure

ik HA/mm B HA/mm EEHNE/m
180 168 17.30
150 146 24.70
133 129 120.50
114 110 135.60
96 89 515.00
76 — —
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Fig.3 Core samples from fractured formation
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Table 3 Components and quantity of single-bag
plugging gel leak sealant
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Table 4 Direct technical causes of borehole abandonment
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