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Abstract

Recently the ground settlement has been increasing in urban area according to deve-
lopment. And, this may attribute a groundwater level drawdown. This study presents
an analysis of groundwater level drawdown for circular vertical shaft excavation of
FOOOO double track railway build transfer operate project. . And, in-situ monitoring
data and numerical analysis were compared. So, if we examine the groundwater level
drawdown in design, ground conditions should be applied so that the site situation can
be reflected. And, groundwater level should be considered a seasonal measurement in
order to apply the appropriate groundwater level. It was confirmed a similar predicted
value to groundwater level drawdown of in-situ monitoring data.

Keywords: Settlement, Vertical shaft excavation, Numerical analysis, In-situ moni-
toring data, Groundwater level drawdown
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Fig. 1. Overview of the work zone structure
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Table 1. Hydraulic conductivity in numerical analysis (cm/sec)

Ground properties
Classifi- | Land- | Sedi- | Sedi- | Sedi- | Wea- | Wea-
cation | fill |mentary | mentary | mentary | thered | thered
layer | clay sand | gravel soil rock
Perme- | 5.0 x | 4.5 x 8.0 x 3.6 x 3.0 x 1.5x | 50x | 80x | 20x | 8.0x |1.5x% 1.0 % 10°
ability | 10* | 107 10 10 10* 10° | 10° | 10° | 10° | 107 | 10° |~

Water-
Class 4 | Class 3 | Class 2 | Class 1 | Fault | sealing
rock rock rock rock | zone | grouting
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Table 2. Measurement results of groundwater levels

Exca- Back More than 0.5 H Exca- Back More than 0.5 H
Number . Number .
of day vation | EL.(+) | Accu- | EL.(+) | Accu- of day vation | EL.(+) | Accu- | EL.(+) | Accu-
depth m mulate m mulate depth m mulate m mulate
0.00 99.99 0.00 - - 78 -22.00 85.81 | -14.18 - -
-2.90 100.04 0.05 - - 84 -22.00 85.67 | -14.32 | 94.15 -0.19
12 -2.90 100.04 0.05 - - 90 -22.00 85.87 | -14.12 | 94.102 | -0.238
18 -5.40 | 99.68 | -0.32 - - 96 -2440 | 85.76 | -1423 | 93.09 | -1.25
24 -5.40 | 98.78 | -1.21 - - 102 -29.20 | 85.74 | -14.25 | 92.824 | -1.516
30 -7.90 98.43 -1.56 - - 108 -32.80 85.67 | -14.32 | 92.676 | -1.664
36 -12.40 | 97.24 -2.75 - - 114 -36.40 85.48 | -14.52 | 92.439 | -1.901
42 -14.40 | 95.44 -4.55 - - 120 -40.00 85.58 | -14.41 | 91.995 | -2.345
48 -14.40 | 94.77 -5.22 - - 126 -42.40 85.40 | -14.59 | 91.995 | -2.345
54 -14.40 | 94.47 -5.52 - - 132 -44.80 85.47 | -14.52 | 91.658 | -2.682
60 -18.90 | 90.90 -9.10 - - 138 -48.40 85.60 | -14.39 | 91.728 | -2.612
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Table 2. Measurement results of groundwater levels (continued)

Exca- Back More than 0.5 H Exca- Back More than 0.5 H
Number . Number .
of day vation | EL.(+) | Accu- | EL.(+) | Accu- of day vation | EL.(+) | Accu- | EL.(+) | Accu-
depth m mulate m mulate depth m mulate m mulate
66 -18.90 | 88.06 | -11.93 - - 144 -52.00 | 85.36 | -14.63 | 91.312 | -3.028
72 -22.00 | 85.83 | -14.16 - - 150 -54.40 | 85.33 | -14.66 | 91.238 | -3.102
156 -56.80 | 85.217 | -14.77 | 91.069 | -3.271 264 -65.90 | 85.365 | -14.63 | 90.488 | -3.852
162 -58.00 | 84.992 | -15.00 | 91.089 | -3.251 270 -65.90 | 85.457 | -14.53 | 90.409 | -3.931
168 -60.70 | 84.412 | -15.58 | 90.97 -3.37 276 -65.90 | 85.569 | -14.42 | 90.369 | -3.971
174 -63.70 | 83.994 | -16.00 | 90.95 -3.39 282 -65.90 | 85.727 | -14.26 | 90.339 | -4.001
179 -64.40 | 83.792 | -16.20 | 91.352 | -2.988 288 -65.90 | 85.86 | -14.13 | 90.339 | -4.001
186 -65.90 | 84.391 | -15.60 | 90.488 | -3.852 294 -65.90 | 85.839 | -14.15 | 90.369 | -3.971
192 -65.90 | 84.648 | -15.34 | 90.349 | -3.991 300 -65.90 | 86.083 | -13.91 90.3 -4.04
198 -65.90 | 84.838 | -15.15 | 90.379 | -3.961 306 -65.90 | 85915 | -14.08 | 90.26 -4.08
204 -65.90 | 84.792 | -15.20 | 90.349 | -3.991 312 -65.90 | 85.544 | -14.45 | 89.981 | -4.359
210 -65.90 | 84.889 | -15.10 | 90.349 | -3.991 318 -65.90 | 85.508 | -14.48 | 89.872 | -4.468
216 -65.90 | 84.725 | -15.27 | 90.369 | -3.971 324 -65.90 | 85.539 | -14.45 | 89.752 | -4.588
222 -65.90 | 84.643 | -15.35 | 90.27 -4.07 330 -65.90 | 85.529 | -14.46 | 89.364 | -4.976
228 -65.90 | 84.905 | -15.09 | 90.15 -4.19 336 -65.90 | 85.549 | -14.44 | 89.204 | -5.136
234 -65.90 | 84.643 | -15.35 | 90.24 -4.1 342 -65.90 | 85.513 | -14.48 | 89.164 | -5.176
240 -65.90 | 84.946 | -15.04 | 90.647 | -3.693 348 -65.90 | 85.518 | -14.47 | 89.084 | -5.256
246 -65.90 | 85.197 | -14.79 | 90.488 | -3.852 354 -65.90 | 85.524 | -14.47 | 88.615 | -5.725
252 -65.90 | 85.161 | -14.83 | 90.369 | -3.971 360 -65.90 | 85.544 | -14.45 | 88.655 | -5.685
258 -65.90 | 84.992 | -15.00 | 90.409 | -3.931 366 -65.90 | 85.529 | -14.46 | 88.304 | -6.036
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Fig. 3. Workspace structure field metrology results
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4.2.2 A Z5145=9] Z-8(Case 1-2)
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Fig. 10. Case 2-1 pressure head distribution plot
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Fig. 14. Case 2-3 pressure head distribution plot
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Fig. 15. Case 2-3 result graph
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Table 3. Field measurement vs. Numerical analysis groundwater level drawdown

e . Numerical analysis
Classification Field measurement
Case 1-1 | Case 1-2 | Case 1-3 | Case2-1 | Case2-2 | Case2-3
Back 16.20 m 13.65m | 16.00m | 1286m | 16.84m | 18.78m | 16.01 m
More than 0.5 H 6.04 m 563m | 24lm | 509m | 644m | 246m | 6.10m
separation distance
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Table 3. Field measurement vs. Numerical analysis groundwater level drawdown (continued)

. . . Numerical analysis
Classification Field measurement

Case 1-1 | Case 1-2 | Case 1-3 | Case2-1 | Case2-2 | Case 2-3

Back -15.74% -1.23% | -20.62% 3.95% 15.93% | -1.17%
Error rate compared to
More than 0.5 H

field measurements S -6.79% | -60.10% | -15.73% | 6.62% | -39.44% | 0.99%
separation distance
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Fig. 16. Field measurements and changes in ground level of Case 2-3
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