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Abstract

In order to ensure the normal construction and safe operation of the Chenjiapo tunnel in the later
period, based on engineering geological mapping, drilling and laboratory test results, the stability
of sliding and unstable slopes at the exit of Chenjiapo tunnel is analyzed, and corresponding engi-
neering measures for landslide control are put forward. The results show that there are three
concealed compressive-torsional normal faults with lithologic fracture in the landslide. The vo-
lume of the landslide body at the exit is about 62,700 m3, and the volume of the unstable slope
body is about 869,000 m3. Under rainstorm conditions, the stability coefficients of sliding
landslide and unstable slope are 0.968 - 0.982 and 1.049 - 1.084 respectively. They are in unstable
and unstable-basically stable state respectively, and the tunnel construction is basically stopped.
Fifteen 16 - 32 m long reinforced concrete anti-slide piles are used as the main support for the
landslide at the exit of Chenjiapo tunnel, and elevated drainage holes, seepage ditches and cracks
in the slope are set in front of the piles as supplementary measures for comprehensive landslide
control. It provides reference for other similar projects.
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Figure 1. Planar map of landslide at the exit of Chenjiapo tunnel
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Table 1. The parameter of sliding and unstable slopes
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Figure 2. Sliding and unstable slopes section
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Table 2. Suggested values of main physical and mechanical indexes of slided landslide soil
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Table 3. Stability coefficients of three sections and calculation results of residual sliding forces of slided landslide
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Table 4. Suggested values of main physical and mechanical indexes of unstable landslide
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Table 5. Stability coefficients of three sections and calculation results of residual sliding forces of unstable landslide
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Figure 3. Elevation layout of landslide control project at tunnel exit

E 3. BREL OB TEaE T mhERE

7. &

S R SR T IR 1A R R AT R A B R 1

1) e BT B TN, B S A I O B, s LA T R

2) TEFRBHIE VY G5 A AT, A SO A A s (v AT o R DS T 1
Wi

3) BEIE TR D7 AE MR 5¢ B P IL mA7E, 7R BRRO AR, R4 WA EE, MBS, fE
OB T RS 2 A MO RTH T, (RIE R e T B A S A M i BN . AR e T RE 2 e 7 rh B S 1
RasE, BB A RN E R A, B BUR BRI Tk T2 R, i TR h
RRAIR, R E AR, HETHETEE, MmbK ik e s s me s,

SE MK

[1] 2EF, 5F. BEROBIRHARLIG HARTT R[] 8% T2, 2014, 39(4): 211-214.

2] B, Wik, T RAREERE O BRI HAR[I]. A%, 2014(3): 199-203.

[3] ZEHE. ZliBEER s R AE o b e B AR ] A4 7155 TS, 2002, 21(8): 1168-1173.
[4] ZaHE, skEZE. FRITTRFEE A E M2 AR EEEOR[T]. BB ERIR, 2004, 41(1): 26-40.

[5] #dede, xXU4kE, 229, % (7GR EEA il A M EE R B A R HEBORT T[], A8, 2015(4): 283-287.

(6] A4k, FIvik, T8I, 5. S5 BEIE o B S B i 2R G B HOR BT (D). BRIE TREE AR, 2015, 32(1):
93-98.

DOI: 10.12677/hjce.2019.83092 798 T ARTHE


https://doi.org/10.12677/hjce.2019.83092

FRERLL 45

[7] E3C, K4, WHAEERRGE R ST, PARREEEAR, 2014, 51(6): 66-72.

[8] X, T8, #eh, %5 BEFE s A S M HT[I]. 2iE TR, 2015, 32(10): 103-108.
[9] XA, A MEEIEIR O35 R R AR HART]. 2B, 2014(5): 123-126.

[10] FKMEIT. A RRBEIEIR CIEE o 5456 7R #E]. HHANARE, 2018, 38(1): 43-46.

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

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

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

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

HATIMEAE: hjce@hanspub.org

DOI: 10.12677/hjce.2019.83092 799 T ARTHE


https://doi.org/10.12677/hjce.2019.83092
http://kns.cnki.net/kns/brief/result.aspx?dbPrefix=WWJD
http://cnki.net/
http://www.hanspub.org/Submission.aspx
mailto:hjce@hanspub.org

	Stability Analysis and Control Measures of the Landslide at the Exit of Chenjiapo Tunnel
	Abstract
	Keywords
	陈家坡隧道出口滑坡稳定性分析与治理措施研究
	摘  要
	关键词
	1. 引言
	2. 陈家坡隧道出口滑坡区工程概况
	2.1. 地形地貌
	2.2. 地质构造
	2.3. 地层岩性
	2.4. 气象水文条件

	3. 滑坡变形特性
	3.1. 滑坡体特征
	3.2. 滑坡剪出口及后缘
	3.3. 滑床特征

	4. 滑坡形成原因分析
	4.1. 地形条件
	4.2. 岩层产状
	4.3. 坡体岩土体组成
	4.4. 地表水和地下水作用
	4.5. 施工干扰

	5. 滑坡稳定性计算
	5.1. 已滑滑坡体
	5.1.1. 计算剖面的确定
	5.1.2. 参数选取
	5.1.3. 计算工况与安全系数

	5.2. 不稳定斜坡体
	5.2.1. 滑面确定
	5.2.2. 参数选取
	5.2.3. 计算工况与安全系数

	5.3. 滑坡稳定性评价

	6. 滑坡综合治理措施
	6.1. 综合治理措施方案选择
	6.2. 综合治理措施
	6.2.1. 封闭裂缝
	6.2.2. 系统排水措施
	6.2.3. 抗滑桩


	7. 结论
	参考文献

