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Field measurement and numerical analysis on effects of
deep excavation on adjacent channel
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Mountainous Area ,Chongging University ,Chongging 400030, China)

Abstract: [Objective] This study focused on the effects of excavation foundation pit on adjacent chan-
nels and aimed to improve the design and construction of the foundation pit. [Method] Based on the rock
deep excavation adjacent to the channel in Chongqing,the deformation of the channel and deep foundation
pit,thrust at springer, and the surrounding rock failure mode were studied by numerical simulation and
field measurement in the soil rock layer. [Result] The results showed that the adjacent channel changed the
position of the biggest settlement point,and the ground surface settlement was related to the horizontal dis-
placement and the settlement of the channel in soil rock layer. When the thickness of the surrounding rock
was larger,the tunnel vault may appear tension failure, If the thickness of the surrounding rock was smal-
ler,the lateral wall may appear tension failure. Due to the influence of the continuous media and tunnel geo-
metric shape,the surrounding rock would change the direction of displacement field and cause the lateral
deformation. [Conclusion) Adjacent channel will increase the horizontal displacement and settlement of the
foundation pit,and the failure mode is related to the thickness of the rock mass.
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Fig. 1 Profile of excavation adjacent to
antiaircraft channel (Unit:m)
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Fig. 2 Calculation model of deep foundation pit

1 RENIBERBETENITESH
Table 1 Rock and soil calculation parameters of deep foundation pit
g e ) T8 2% Calculating parameter
Geotechnical  ar i () /(kN+m~®)  WEBEM @/ EEAO/MPa B (E)/MPa WA H (1)
category Natural unit weight Internal friction angle Cohesion Deformation modulus Poisson’s ratio
ES
Miscellaneous fill 18 20 0.01 8 0. 40
f i
o 25 36 1.38 3200 0.30
Mud-stone
AR 25 30 0.57 1500 0.35
Sandstone
2 RENIBIPHEMITESH
Table 2 Calculation parameters of piles of deep foundation pit
YREE R B4 /m® The moment of inertia of the beam
PR/ GPa T RST/ (m X m)
Elastic modulus Area v filt Xciy = fill Xeiz B Xej
y moment of inertia =z moment of inertia Polar moment of inertia
32.5 2.5X1.5 .95 0. 70 2.65
®3 RENIBHRNITESH
Table 3 Calculation parameters of cable of deep foundation pit
LR &/ GPa MR/ m? 41/ MN BERE S/ () Wl B/ Pa
Elastic modulus Area Gr_coh Gr_fric Gr_k
200 3.45X1073 L7 25 600
WS 22 " I\ 4.5 J3 ) 2 bt J LA 5T8 A By i 38 G
3 Mg R KA o B

3.1 ERMBoH

MNEL 3 T LLE i 4 21 G 2 v B b A8 I A
NS IR LS SR TR E W FE 3 S T
AR 7S B S 5 P 5 A 7K SF o7 B8 A R 3B
P Z A AR BT R R 5 RS MRS
A

FE 50 b 2 U0 A AN S AR B K 7 B T L L.
4.5 [ LAF L A EE A e ROKSE B o 3. 78
mm, 1% i KU 2. 23 mm, Hb % 5 K U0 5 7
BY 9 m AL R RK B SR KB EMBEZ LT
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Fig. 3 Monitored horizontal top displacement of pile
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Fig. 4 Comparison of settlement of surrounding surface
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Fig. 5 Comparison of horizontal displacement of pile
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Fig. 6 Monitoring anchor tension of channel arch feet
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Fig. 7 Plasticity state for different rock wall thicknesses
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Table 4 Point safety factors and stresses for different rock wall thicknesses

PRI 55 M Point
Thickness Ttem 1 2 3 4

o1/kPa 48. 6 1270 1 380 28.7

3 03 /kPa 1.92 21.3 37.3 1.87

F, 17.2 1.23 1.19 29.5

o1/kPa 39.1 1210 1110 21.8

5 03 /kPa 0.49 36.2 28.2 3.41

F, 20.7 1.28 1.33 43.1

o1/kPa 32.5 1020 931 16. 8

7 03/ kPa 0.57 44. 8 35.7 3.43

F, 24.9 1.43 1.5 58. 8

o1/kPa 28.4 929 841 9.96

9 03 /kPa 1.53 39.9 43.8 1. 26

F, 27.9 1.53 1.63 90
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Fig. 8 Force of channel vault after excavation
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Fig. 9 Deformation monitoring of channel after excavation
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