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Plugging and Emergency Treatment Technology for Ultra Deep
Foundation Excavation Karst Super Large Water Inrush
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Abstract: When excavating ultra deep foundation excavations in karst areas, when the karst burial depth
is small and the groundwater is abundant, the foundation excavations are prone to dangerous situations
such as bottom water inrush, mud gushing, sand gushing, etc. In severe cases, it can cause the
foundation excavation to collapse, directly affecting the safety of the surrounding environment. In complex
geological conditions, karst development, large water inrush and emergency situations, the conventional
plugging and emergency treatment method of peripheral curtain grouting combined with internal water
inrush point backpressure plugging is slow to take effect, time-consuming and costly. The water inrush
cannot be quickly plugged, and the danger cannot be quickly eliminated. For this purpose, in
conjunction with the emergency rescue project for the 1 000m’®/h super large water inrush at the bottom of
the 35m deep foundation excavation of the Guangzhou comprehensive transportation hub subway station,
the two-shot grouting two-layer pockets internal plugging technology was adopted to directly drill and
inject grout to plug the water inrush point in the foundation excavation. The pockets were used to ensure
that the double liquid slurry could solidify quickly. The first layer pocket was used to plug the drill hole
and water inrush points, and the second layer pocket was used to plug the karst holes, cracks, etc. next
to the drill hole. The upper and lower pockets complemented each other, and two-shot grouting was used
to plug the bottom of the cave to prevent the loss of slurry. Engineering practice shows that the two-shot
grouting two-layer pockets internal plugging technology is easy to operate, direct, fast, and highly
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targeted when plugging with large water inrush and high water pressure karst in foundation excavations,

which can achieve the goal of rapid and effective grouting and emergency treatment.

Keywords : foundation excavation ; karst;water inrush ;two-shot grouting ; pocket ; plugging ; treatment
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Fig.1 Subway station foundation excavation
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Fig.2 Rising water level in foundation excavation
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Fig.3 Two-layer pockets plugging
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Table 1 Monitoring results of water level in foundation excavation

Hi/(H-H) P ] 22kW K/ & 37kW KE/ & KA/ m KA T B8 BT/ mm /i
21:00 7 8 3. 060 — 1 5%H
06.08 21:00—22:00 7 7 3. 060 0 PASTES
22:00—23:00 7 7 2.980 80 DA RESY
23.:00—24:00 7 7 2. 860 120 —
0:00—1:00 7 7 2.710 150 —
1:00—2:00 7 7 2.580 130 —
2:00—3:00 7 7 2. 440 140 —
3:00—4:00 7 7 2.290 150 —
4.00—5.00 7 7 2.150 140 —
5:00—6:00 7 7 2.120 130 —
6:00—7:00 7 7 1.970 150 —
06-09
7:00—8:00 7 6 1.870 100 —
8:00—9:00 7 1 1. 850 20 —
9:00—10:00 7 1 1.770 80 —
10:00—11:00 7 0 1. 690 80 —
11:00—11:10 0 0 1. 690 0 KFE A5
11:10—11:30 0 0 1. 690 0 IR EE LA
11:30—12:00 0 0 1.700 10 —
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Table 2 Monitoring results of groundwater level mm

H 181/ DSW93  DSW95 DSW96  DSW98 DSW99
(H-H) Y S S S S
05-29 9511 10 129 6 800 7 458 5256
05-30 8 573 9 357 5 966 6 561 3879
05-31 8 216 8 989 5610 6 191 3952
06-01 7 950 8 800 5434 5 896 5586
06-02 -1702 1306 -2822 -3882 -1 900
06-03 -2182 -980 -3150 -4285 -2 862
06-04 -1853 -1416 -4618 -3929 -2 895
06-05 -1 839 -1344 -4661 -3925 -2 834
06-06 -2 055 -1492 -4795 -4130 -2 961
06-07 -2 546 -1692 -5082 -4502 -3 091
06-08 -2919 -2345 -5536 -4937 -3 389
06-09 2 997 3122 =375 1293 617
06-10 5267 5833 2 348 3472 3302
06-11 7 045 7 645 4170 5205 5263
06-12 8 034 8 608 5209 6 148 6 196
06-13 8 749 9339 5933 6 846 —
06-14 9290 9724 6 352 7159 —
06-15 10 002 10 340 7 024 7 786 —

06-16 10 107 10 632 7 365 8 146 —
06-17 10 324 10 877 7 563 8 331 —
06-18 10 392 10 969 7 681 8 459 —
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