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Ground settlement induced by excavation of pile-anchor retaining
foundation pits in soil-rock mixed areas
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HUANG Min’, LIU Xiao-li~
(1. College of Environmental Science and Engineering, Ocean University of China, Qingdao 266100, China; 2. Key Laboratory of Marine

Environment and Ecology, Ministry of Education, Qingdao 266100, China)
Abstract: Taking a typical pile-anchor retaining deep foundation pit in Qingdao soil-rock area as an example and by using the
finite element numerical simulation, the surface settlement characteristics induced by excavation are investigated under
different conditions such as soil thickness, anchor layout, socket depth of retaining pile in rock, rock layers and excavation

methods. For the ground surface settlement curve, insertion ratio of pile in rock, settlement influence zone and relation between
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the surface settlement and the pile displacement, some conclusions are drawn, and they may be helpful for similar projects.
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Fig. 1 Typical supporting structure section of foundation pit
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Fig. 2 Finite element model for section 1
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Table 1 Soil parameters

ref E=d
s ES gy npa PVEEA WE
/MPa 7)) /(kN"m )
i+ 12 10 20 20
MEBEEE 115 21 6 20.5
[ 15 3 20 21
ot 13.5 13 17.4 22
R2 BEERBH
Table 2 Rock parameters
2% PR AR T N o
= H/MPa Lt JikPa  f/(° )  /(KNmY)
ol AL 45 0.34 40 42 22
HR b A 8000 0.30 100 55 23
WAL 25000 0.20 100 70 25
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Table 3 Finite clement analysis schemes
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12 0.5 5 mH iRk Kok

13 0.15 thXAY 10 mH i RAE Koy
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Fig. 3 Ground settlement and horizontal displacement curves of

pile for analysis scheme 8
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Fig. 4 Ground settlement and horizontal displacement curves of

pile for analysis scheme 9



574 5RO OB ¥ M

2012 4F

R4 WETEERRBEI TR

Table 4 Numerical results and analysis of data

MECYE SR 1 2 3 4 5 6 7 8 9 10 11 12 13
VUBESZIATEHE L /m 27 28 29 28 28 29 16 37 37 40 38 37 22
WEHKAKVHE s /mm 227 92 142 94 103 159 32 242 129 192 169 128 6.7
RV x /m 207 207 207 138 138 207 138 276 276 276 292 292 276
WEf KK D /mm 500 226 240 226 235 238 86 480 260 31.6 324 293 134
st 2y sl /mm 210 85 86 86 90 100 25 206 115 120 111 110 53
Lid 39 40 41 40 40 41 23 37 37 40 38 37 22
s/D 045 041 059 042 044 067 037 050 050 061 052 044 050
x/d 030 030 030 020 020 030 020 028 028 028 029 029 028
(s—s1)/mm 17 07 56 08 13 59 07 36 14 72 58 18 14
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