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Abstract

The existence of landslide has brought great challenges to the construction and safe operation of
the tunnel. The paper takes the tunnel of passenger dedicated railway under the loess landslide as
the research object, and a three-dimensional numerical model has been established with
MIDAS/GTS. The influence of the construction scheme of “double side wall drift-reinforced com-
posite lining structure” on the deformation of surrounding rock and the stability of landslide was
discussed with or without the influence of heavy rainfall. In addition, combined with the monitor-
ing results of the convergence deformation in the cave and the settlement of the surface outside
the tunnel, the construction scheme of “double side wall drift-reinforced composite lining struc-
ture” has good control effect on the deformation of the surrounding rock. The loess landslide body
has less been affected by the tunnel excavation. The scheme can provide reference for the design
and construction of tunnels with similar engineering geological conditions.
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Figure 1. Plane relationship of tunnel and landslide
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Figure 2. Model of numerical simulation

B 2. HERAE

AR CARETE T 5 2 LV BRI O G, AR A 10 R T ST T LR b 248 L EURE BRL s 5 T 43
B e 2 A2k, HUE N EE T EENE . SRR A MIgRILIE S . i8] MIDAS/GTS #
S AR R R (N 2), AR R SF N 150 m x 310 m x 137/90.2 m (X Bl x Y il x Z %k, 137 m 1 90.2
m 75N Z [ AR AR ), b, IR Y B, SEE TR R X R, B E T
2 Z il BEERA “XUNEE ST - a2 &AW Wit 5%, ZAma w2, 55—
J2N 30 cm J§ C40 BESURMRRE L, 55 2N 50 cm J§ C40 4RI IR, ARG T A0 3 AR .
3.2. SHHER

B b R AN SR R AW ) % S8 BARHE AT TAREh S50 PR S AT I CBRPR P T 1
J6(TB10003-2016)) [STHEATHEHL. [RIRREATHA S S5 MR S — A0kl X 4N 22 R B L ARk i s 1 45
BEATRRFETIRL, AT SR SO T B G N ] X FELA 1 1 S HOR I, B RSP S ¥ S
B 1 iR,

DOI: 10.12677/hjce.2019.82022 166 AR


https://doi.org/10.12677/hjce.2019.82022

i, EEM

L] / , MHX S
L]y /) £
CHF AR RS T)
BEKE
E-EHH
CRREEL)

WL jwwem| | g

Figure 3. Reinforced composite lining structure
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Table 1. Mechanical parameters of model and support structure

® 1 BB RIPERIIRNF S Y
WA WE AEEA RSN WRIE .. BERN

B K

(GPa) (KN/m®) ) (MPa) (MPa) (m/d)

R LR YAE) 0.016 0.3 15.6 26.5 0.02 16 0.67 0.0001
SR YA 0.7 0.43 22 20 0.06 22.5 0.5 0.017
55 RAL Ve A 1.0 0.4 24 23 0.1 24 0.3 0.01
G S 200 0.3 78.5
HIS IR HE L 32 0.2 23
AR 335 0.2 25
FEL i [ X 1.5 0.3 24.5 30 0.4 24.5
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Figure 4. Cloud chart of vertical displacement (m)
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Figure 5. Cloud chart of horizontal displacement (m)
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Figure 6. Distribution diagram of plastic zone
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Figure 7. Distribution diagram of plastic zone in saturated state
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Figure 8. Schematic diagram of monitoring points for tunnel crown settlement and convergence
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Figure 9. Schematic diagram of monitoring points for surface deformation
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Figure 10. Time-history curve of horizontal convergence for the caves of both sides (mm)
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Figure 11. Time-history curve of tunnel crown settlement with monitoring measurement (mm)
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Figure 12. Distribution curve of surface deformation (mm)

B 12, HhaRIIRE 5370 B Lk (mm)

S IS R T AR, SRR v E . BT, 2R T EIE0rEEE, MEE
BEOKSEFIE S, BIESHWTIALT 240 RS, EEEER BRI TH, B, w8558 LI ikkE
TERHIE 0 EE ST - nsa AR A AT WIS 7 T 5 AR G E A S .

5. &g

it R BUE T S BLIA MM B T3, M 7T 5 B IS A R S X L A R SR E A 1
SO, AR IR 4

D) S BAET AT LR B, BRE T 25 LS 1 BETE O ISR T, B IE BT AR IR DL,
BTG S a4 00E EARA R BEIE L AT, AR AL THACIRAS I, TR B IE A2 R,
JB I T EBERIR, (HECH WL BT S BRI G, SR AL T 2 ARE

2) XA USSR S AN T TR I e B AT, BEIE AR AR T, WIS SR I
FERVIHEEZ A HEA R, ISR TS FliaE ), BB T 2R3, bkl i,
BETER A XU EE AT - I R A & XA MIZ5 R il 05 S AT e, W] DU R 5 38 I S B 55
AR TEAR BB R RIE R, AR TR B S A BB B R TR 2% .

SEEk
(11 FgEF, s, W3 B R E AR T H 5T ) S % TRER yRFE Ma[)]. Bl T 2243, 2006(1): 61-66.

[2] ZXfE, Bg, FFPOC, AR KRRk R PEREIE - R R AR IR KA IR BOR D). BB, 2018, 58(10):
55-59.

[3] KT, RO WS EEAE ARV HTT]. NS TR, 2006, 2(5): 809-817.
[4] KW, FERE. WGEhE SRR K B E A LI AT [J]. AR S S TR SRR, 1994, 18(2): 217-221.
[5] "k LREERIA R ST AT, TB10003-2016 BEkEEE i IVE[S]. JbRT: A B0 i iat, 2017.

[6] Ihery, SiE, S, Midas/GTS SRR = 4ufa e /T R A [T]. Mok F 53R, 2009, 20(3):
104-107.

DOI: 10.12677/hjce.2019.82022 171 T ARTHE


https://doi.org/10.12677/hjce.2019.82022

Mk, B8

(7] Mok, Rk, 7. BT ANSYS WA BRICHR LT IRIERIZI 24 R A(]. HRACHE K E AR, 2009, 28(5):
899-901.

(8] EESF, BJAT. 2T Midas/GTS HIABASE ME M SOINIEI[)]. B TSR E0R, 2015(1): 12-14.

[91 M. KWTTH A BEEITRE S N W 3 B 254 e B A R A I BRI R [D]: (Wi 22401830, AR TURs
A2, 2015.

[10] A%k A F. Q/CR 9218-2015 BkikhEiE IR IMBARMALS]. Jbad: A EBE AL, 2015.

1
Hans Xt
SRR R BB AT 3K
1. FTH%0M T http:/kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD

TFRIFIFRAELESE: [ISSN], FAIAT) ISSN: 2326-3458, EIAJ £ i

2. FTHEIME T http://cnki.net/
FEN I BROCRREE” BEN, BN SCERRE, B

hmiE S http:/www.hanspub.org/Submission.aspx

HATIME#E: hjce@hanspub.org

DOI: 10.12677/hjce.2019.82022 172 T ARTHE


https://doi.org/10.12677/hjce.2019.82022
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Study on Support Structures and Control Technology of Deformation of Tunnel under the Loess Landslide
	Abstract
	Keywords
	下穿黄土滑坡体隧道支护体系与变形控制技术研究
	摘  要
	关键词
	1. 引言
	2. 隧道工程概况
	3. 数值模拟计算
	3.1. 模型概况
	3.2. 参数选取
	3.3. 结果分析

	4. 现场监控量测
	4.1. 水平收敛监测结果
	4.2. 拱顶下沉监测结果
	4.3. 地表沉降监测结果

	5. 结论
	参考文献

