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Study on composite optimization based on Dijkstra algorithm in
searching potential bulge fracture plane of foundation pit
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(1.School of Civil Engineering, Chang’an University, Xi’an 710061, China; 2.Shanghai Second Municipal Engineering Corporation, Shanghai 200092, China)

Abstract: Stress state of supporting structure and the retained soil was analyzed with elastoplastic FEM in foundation pit; and the
value of limiting state function of retained soil was calculated. Based on the nodes and meshs, with “artificial participation”
optimization, the shape and position of potential bulge fracture plane in foundation pit were searched with the DIJKSTRA
optimization algorithm; and the relative safety factor was calculated. Large scale numeric calculation and in situ measurements show
that the end point of potential fracture plane is insensitive to the insertion ratio of supporting pile, but, the start point of potential
fracture plane is close to the supporting pile when the insertion of pile is increasing; and that the method of potential bulge fracture
plane searching proposed in this paper is not restrict to the man-made fracture plane shape and limiting earth pressure assumption.
The in-situ measurements show the availability and utilization of method of the potential bulge fracture plane searching based on the
DIJKSTRA algorithm in composite optimization.
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Fig.1 Stress field before excavation and after excavation
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Fig.2 The scheme of potential fracture
plane searching program
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Tablel Physical and mechanical parameters of soil

+E LEEE E 7 ¢ o
G /m /kPa B N-m® kP A
1 4 3390 042 184 1 15
2 15 2369 043 184 10 7.5
3 5 4400 039 18.7 20 205
4 15 7072 038 18.7 20 21
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Table2 The numeric results of potential fracture plane

ey I8 SRR AMiTRER LRRH
213 2676 192.408 140.043 1.374
213 2 640 186.908 135.785 1.377
213 2 604 184.433 144.538 1.276
213 2568 181.867 140.634 1.293
224 2676 191.308 140.043 1.366
224 2 640 185.900 135.785 1.369
224 2 604 183.333 144.538 1.268
224 2 568 180.822 140.634 1.286
235 2676 190.208 140.161 1.357
235 2 640 184.800 135.903 1.360
235 2 604 182.325 142.046 1.284
235 2568 179.758 140.753 1.277
246 2676 189.200 139.806 1.353
246 2 640 183.700 135.548 1.355
246 2 604 181.225 143.261 1.265
246 2568 178.658 140.398 1.273
257 2676 188.008 138.742 1.355
257 2 640 182.600 134.484 1.358
257 2 604 180.033 142.544 1.263
257 2568 177.558 139.333 1.274
268 2676 186.817 137.559 1.358
268 2 640 181.408 133.301 1.361
268 2 604 178.842 140.488 1.273
268 2568 176.367 138.151 1.277
279 2676 185.625 136.258 1.362
279 2 640 180.217 132.000 1.365
279 2 604 177.650 140.490 1.265
279 2568 175.175 136.849 1.280
290 2676 185.075 135312 1.368
290 2 640 179.575 131.054 1.370
290 2 604 177.100 139.806 1.267
290 2 568 174.533 135.903 1.284
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Table 3 The contrast results of bulge fracture plane safe index with different methods
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Fig.6 The relationship of anti-bulge safe index and
insertion ratio of supporting structure
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