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Determination of coefficient M, during calculation of surrounding
ground settlement due to foundation pit dewatering
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Abstract: From overburden layers, semipervious layers above depression-cone level drainage consolidation, porous media
(geo-formation) compression and water compression, the ground settlement mechanism is analysed during foundation pit dewatering.
Compression layers thickness due to dewatering is chiefly overburden layers, semipervious layers thickness above depression-cone
level. Collecting the related data of 10 foundation pits dewatering engineerings, the practical values and theoretical values are
compared and a set of modified-coefficient s of surrounding ground settlement due to foundation pit dewatering (aggregately 880
groups of data ) are got. Using BP neural network method to process those data, we can find a sort of net mapped connection between
given inputs (¢, S, E , h) and outputs ( M. ).We can use net connection to input a sort of (E,, h) , and get isoline of
modified-coefficient Af, which is corresponding with different ¢, S. Accordingly we can find modified-coefficient As of arbitrary
t , S, which has practical value to foundation pit dewatering engineering of similar layers to forecast practical settlement at different
times and distances from foundation pit.
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Fig.1 Geological profile in Hankou area
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Table 1 Dewatering calculating parameters
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Table 2 The theoretical and practical settlement values of different times and distances (unit: mm)

INF ) /d 5 10 15 20 25 30 35 40

PRE/m AL sa WsE o s WS s s 200 S R 7 o AR ' I 7 - A 1 R = A 2
3 2890 19.72  48.67 2238 5823 3421 67.78 4273 73.65 4473 76.54 47.17 79.60 52.61 81.56  52.62
5 27.04 1830 43.88 21.64 53.28 3352 6254 42.00 6824 4400 71.06 4629 7401 5125 7590 51.30
10 2280 1589 3585 1849 4339 2657 51.76 36.78 57.07 37.84 59.73 4025 6245 4527 64.19 46.89
15 20.16 1242 31.68 16.84 3790 2470 4532 3241 5048 3474 5323 36.82 5552 4259 56.04 43.84
20 1798 1093 2832 1431 33.55 2428 4020 31.73 4476 3325 47.04 3593 4985 4147 51.80 4249
25 15.93 8.47 2517 12.85 2955 21.14 3558 28.88 39.64 30.51 41.56 3344 44.08 3822 46.08 38.85
30 14.11 7.54 2245 8.57 26.18 1539 31.73 22.10 3542 2333 37.09 24.64 3940 29.12 41.11 30.41
35 12.35 4.05 19.87 5.93 23.06 1123 28.19 17.88 31.57 19.88 33.05 2244 3518 2740 36.64 2796
40 10.72 3.14 17.63 4.75 20.36 10.99 2520 15.80 2834 1856 29.76 19.13 31.74 24.13 33.08 2442
45 9.26 2.60 1551 4.26 17.97 6.62 2244 1293 2544 1339 26.65 1438 2850 1843 29.78 18.60
50 8.13 1.04 13.87  2.04 15.96 4.41 20.16 10.18 2290 1145 2404 1249 2580 16.86 27.01 17.21
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Fig.2 Connection between modified-coefficient M; of
surrounding ground settlement by dewatering
with time and distance in Changtian Hotel
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Table 3 Modified-coefficient M of surrounding ground
settlement by dewatering

E =276 7h=10.5m

3m 5m 10m ISm 20m 25m 30m 35m 40m 45m 50 m
5d 0.8330.795 0.671 0.660 0.535 0.532 0.471 0.291 0.237 0.234 0.228
10d 0.830 0.784 0.656 0.638 0.491 0.531 0.455 0.284 0.227 0.232 0.205
15d 0.8150.766 0.654 0.616 0.481 0.500 0.453 0.265 0.222 0.211 0.186
20d 0.805 0.764 0.641 0.600 0.472 0.451 0.417 0.236 0.216 0.188 0.174
25d 0.778 0.758 0.634 0.590 0.457 0.444 0.410 0.232 0.199 0.184 0.166
30d 0.779 0.735 0.627 0.565 0.450 0.421 0.373 0.173 0.176 0.1550.101
35d 0.712 0.673 0.580 0.522 0.430 0.410 0.300 0.126 0.116 0.104 0.100
40d 0.631 0.493 0.479 0.474 0.427 0.355 0.256 0.102 0.102 0.100 0.100
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Fig.3 Structural sketch of BP neural network
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Table 4 Layers weighted average in lowering depth £ =3.30

i R R : i) i
e, EWCER VUM BERE RIEAKEREE = — = .
T4 FK o E; JE S k E; JEE
/m /m /m-d /m
(m/d) /MPa /m (m/d) /MPa /m
e 2134 7.5 18.0 21.2 2.22E-4 33 7.5 3.78E-3 129 12.37
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Table 5 AS, M. value of different times and distances
i) /d 5 10 15 20 25 30 35 40
BEE/m ASfH M. ASTH M. ASTH M. ASTH M ASTH M. ASTH M. ASTH M. AS{H M.
3 1060 047 1272 039 1566 036 1778 032  19.60 029  21.13 027 2262 026 2286 024
5 897 045 1091 040 1367 036 1572 029 1747 026 1895 026 2035 025 21.68 023
10 792 0.46 9.77 0.42 1244 035 1441 030 1612 027 1756 025 19.00 024 21.45 023
15 6.96 047 8.78 0.41 1134 034 1325 028 1491 025 1629 023 17.81 023 1930 022
20 6.13  0.46 7.89 038 1035 033 1220 027 1380 024 1514 020 16.64 021 18.02 0.20
25 539 042 7.10 0.37 9.45 029 1123 027 1278 023 1406 020 1563 020 17.12 0.20
30 499 040 6.40 0.33 8.64 027 1037 025 1184 0.9 13.09 020 1450 0.19 16.12 0.18
35 420 036 5.78 0.30 7.93 0.22 9.58 020 1101 017 1219 0.7 1369 0.16 1512 0.16
40 370 035 5.22 0.18 7.27 0.16 8.86 0.14 1021 0.3 1134 0.5 1285 0.15 1412 0.15
45 326 020 470 0.15 6.66 0.14 8.17 0.13 9.46 0.13 1052 0.3 1213 0.14 13.62 0.14
50 286  0.18 423 0.17 6.10 0.16 7.52 0.15 8.74 0.14 9.73 0.12 11.10 0.12 12.63 0.12
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