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Abstract

In the process of railway construction and development, effective measures need to be taken to
comprehensively strengthen safety management, so as to minimize risks and ensure the effective
operation of high-speed railways. This article focuses on the safety management of lining side wall
subsidence of railway tunnels. First, it explains the main risks faced by railway tunnel mainten-
ance, and then proposes related repair safety management measures for railway tunnel lining side
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wall subsidence, provides certain experience for the remediation of cracking and subsidence dis-
eases of railway tunnel lining side walls.
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Figure 1. Geomorphic features of Wulishan Tunnel
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HER NG E R IUE MR AERZ, &ZEFR N30°~33°E/10°~20°N, I-IV KIS . e8RS,
TR A RAF, H—2 85, RO XERITE, WERUVNY N ARKABEEERIR, = = RGHEK
AR, B — B R R, AR Y B R, b K250+293~K250+337 v V KA,
K250+337~K250-374 il K250+827~K250+853 v IV Fl%A, K250+374~K250+827 4y Il % -

2.3. BEREBR
K250+395-738 /c il B FEHILIH 0.15~3.0 m SAbii i 24, Ahei™ e, K 343 m, K585 20 mm. F
i K250+485~K250+656 B & AT &,

K250+550 7115 R4 2.5 m = Ab Ak ™ B, AME 160 mm. K250+560 A K FE#LE 2.5 m &
AbAME 130 mm. K250+644 F il BGEEHLIE 2.5 m &4bAhEE 60 mm. (1] 2)

Figure 2. Diagram of tunnel extrapolation disease situation
2. BEIMEREBRE

K250+519-736 A7 FEAIH 0.3 m~4 m mAbiiiE e, she™E, K217 m, &KE%% 20 mm. (&
3)

Figure 3. The situation of the outer drum of the tunnel cracking
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K250+408-715 Z= MUK VE Tt Va3t Hrh K250+535 4bf Jy/™ 8, A2 0vA 5 [H) 45 4} 40 mm,
ANV A A2 AR 90 mm, ZEYAFE R, ELAMIME 50 mm. (4] 4)
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Figure 4. The slope of the groove
4. IREFE
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2005 SEYJUEE R, L PR TE I T 240 3 R B VA RS AT . TR S R B e BT E SR A
B, XA RsE AT I R ) S A B R E HE . (4 5)

KABER 22 mm WP, BMmTEIEAA EAWIZAE LN, dATEEZI4E 0.5 2K, YA (a)eE 12K,
BT AR FH B4 18 mm BEA% N #842% H447 (100 x 100 x 8 mm) N 534 B4 i i 42 .

Figure 5. Sidewall anchor rod and grouting remediation measures
E 5. HIEET AT REIAHETE

25 RELXRER
2013 £E 5 2014 4, MEAM AR A8 TR vk, e B R R, ek bk 5 P 1 2 5
B N YT 2009 SETEIZBCHIE AR B MIbR, 2013 SEHHILFFEE, 4. 2015 440 2 7o B 1L 5 il K250+550
FEIAREER N 2.5 m EAL MR A, AMfE 160 mm .. K250+560 A iAE FE LI 2.5 m B AL AN 130 mm.
L3 %o} 1 455 4 5% A K e IR B A AR S B W b, 7 S ikie s, shSERA MR EB . (X 6)

Figure 6. Cement ash block observation and glass observation of side wall cracks
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3. BRiEmRERNGE
3.1 WhiEEE

2017 4F 4 A 26 HF| 2 OB HLA F B (L BEE K250+550-600 11544, Fyi™ E it Bk EL T 5 Abidk
ITBGESRES, WMIRIARERE. (1, E7)

T B BEIE K250+473-833 B, JAREBETTEE Y 400 mm; SHCEAGN, e 3 4 5 ¥t B ERT,
/NI BEA A 300 mm.

Table 1. Coring Data Sheet
1 Bt HER

5 BiE M R (m) B EE(mMm)  SERRERE(mm)
1 K250+550 T 1.2 400 350
2 K250+556 b 1.0 400 300
3 K250+565 A 1.2 400 330
4 K250+577 gl 1.2 400 450
5 K250+587 e A 1.0 400 460

Figure 7. Schematic diagram of coring
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T HLNEEE K250+560 AL/ MIFABETTE 1 4k, DIEIRI®IG, BEATEEA RO . 2 eles, s
0.4 KW ELAIAEL, KAL™HE, 0.4 KLVEBOVESE, WA B E 2P, IR, BE— PR
(K 8)

Figure 8. Surrounding rock sampling
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3.3, INIEEMEEER

T BFE K250+4571 A HEK VA K K250+570 3y, BEATBEIE R EBEGE(E 9). & 10, LBUN
W, SR AERBEE RS HA 170 mm, FIEVTFEREMNHE, K250+571 B AL HEK
VR &R 450 mm YR KLV LA, K250+570 1Ol TR EE T 300 mm SN 5R KA R TUAE

Figure 9. Coring at the bottom of the tunnel
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Figure 10. Schematic diagram of the left gutter and road core
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MRS AR A A%, RBRMEERF] [2]. WRREE TR, Ryahei bR o b
DA Sk, 3K S P S B R VR Bk 95 B K AN A2 BOTH R . TR HRIA BRI T AR S R 2 R N
T JE BAESK PR, W12 01 DL PR I EGE , #iFT 2 BB IR R:, SRR R
B, s TN R

5. BiasTiE X RIRIERIE
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GREEEERINE o B XA SR IO AN, W AN O RN B, IR R AT (R, T R
PRI G54 . AL RS SERE AR AN B B, P MOE R RAE ( N  TR e RAZ . JREl b 2 i T
XL 2% A (3 — DR, IR B0 A AR R Th e el b & T8 5 5 1 2R [3]
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Figure 11. Key flow chart
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6. BEREERTEN
6.1. FILar$rxMHEZ)I

R T8 A T AT, i Esmfbid FE e, MR e iiE. FERIBRKMFREHO)EIT Tl 4
AR TN R B3 St T 2B WA SO AE S AR B T %, MBS 45 IR0 YR Bl 32 4E K LB T 3B (MF 5 R
RFEE IS RITIEE AR DT 3K, Wit LBy kb E L. meEl. it
TR, it TN B3 B AR 0 B 7500 L BRI VR ML A R B R ARG, 7 1B N RASEGE R A N B4 K
A TR AEE 55
6.2. TiEH “HEXE” TH

BRAL BRI it T2 A B, SRR I T e e IR, e BRI T4 R . — R
iR BEE BN, REMASARTIE, A M. HUPEE LIE; R ek A% B B0, M8
B, SRR e AREEEET S, TR TR E ST AR, RAEEN; 2
KIEBNGN AT 564, TR ARG . T M4 IR EE 7 PRSI it 122 4 « TLk R MUE B4R, Wy
B IE it L3 Ik, "R R S5 2, AR ) AT E R, X R S e Aok e HE N
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