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Quaternary | Clay, sandy soil, and silt 10~50
Bedrock Volcanic rock 100~500
Water- and mud-filled caves <50
Karst cave
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Specific gravity 3.00
Stability Qualified
Initial setting time/min 95
28 days compressive strength/MPa 467
W (Ca0)/% 619
W(Si0,)/% 203
W(ALO,)/% 56
Bal/% 122
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Parameter

Specific gravity 265
‘Water content 84

Initial setting time/min 90
Liquid limit/% 124
Plastic limit/% 27
Liquid index/% 012

PH 58
Silicon dioxide ($i0,)/% 463
Aluminium oxide (Al,0,)/% 395
Iron oxide (Fe,0,)/% 08
Magnesium oxide (Mg0)/% 013
Calcium oxide (Ca0)/% 012
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Crack size

Slurry diffusion radius (m)

Length of grouting section

Fine cracks (0.3-3 mm) >3 15~30
Medium crack (3-6 mm) 3~10 10~20
Large crack (6-13 mm) 5-15 515
Broken zone (13~500 mm) <20 5~10
Small arst cave (0.2~2m) 30~50 Filling all
Large Karst cave (greater than 2 m) 30~100 -
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Hole number Leakage section hole depth ( Section top elevation Section low elevation

K361# 40~60 827 -1173 Fracture
K369¢ 35~50 13.44 -156 Fracture
K373# 47~475 1.67 117 Karst cave
K377¢ 2542 2375 675 Fracture
K419# 45~63 5.53 -1247 Fracture
K437# 30~50 19.42 -058 Fracture
Ka8s# 40~52 9.32 ~268 Fracture
K489# 50~65 -063 -15.63 Fracture
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Compositions of stratum particles (um)

0-10 (%) 10-20 (%) 20-45 (%) 45-74 (%) 74-200 (%) 200-460 (%)

Mucky soil 833 10.61 18.49 24.62 35.18 277
silt ‘ 856 1334 2175 . 3075 24.09 151
Muddy fine sand ‘ 477 743 1145 ' 24.32 ' 3522 16.81
Silty clay 6.88 9.50 1524 2143 46.02 093
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0.9808

09711
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Test type

Test method

1 Compressive strength Hydraulic testing machine

2 Porosity Weighing

3 Mass loss Weighing

4 Microstructure testing Scanning electron microscope (SEM)

Test conditions

(1) Tests were conducted after 28 days
of maintenance under standard
conditions (initial state)

(2) Based on the first condition, place
the specimens into a Karst water
accelerated erosion environment for
testing at the following intervals:

30 days, 60 days, 90 days, and 120 days

Note: For the mass loss test, clear water curing for 30d, 60d, 90d and 120d were added for comparison test.
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20x concentration (mmol/L)

Normal concentration (mmol/L)

1 Chloride (CI") 13 26
2 Bicarbonate (HCO;") 83 106
124

3 Sulfate (S0,%) 6.2
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‘Third to 13th Layer 3 12 3

Fourteenth Layer 3 3 33

Fifteenth Layer 25 3 25

Sixteenth to 20th Layer 3 3 3
Twenty-first Layer 3 3

64
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10 ‘The indicator X, , is just as important as the indicator X;

12 ‘The indicator X;_, is slightly more important than the indicator X;
14 | Theindicator X, , is significantly more important than the indicator X;
16 ‘The indicator X;., is more important than the indicator X;

18 ‘The indicator X, , is extremely important than the indicator X;

Note:

.3, 1.5, and 1.7 respectively indicate importance between neighboring two.
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Test value of compressive strength (MPa) Calculated value of compressive strength Variance

(MPa)

Initial state 35.92 3649 0081
Karst water 30d 3070 3178 0292
Karst water 60d 27.49 2648 0255
Karst water 90d 25.88 2672 0.176
Karst water 120d 2142 2197 0076
Karst water 150d 18.10 18.74 0102
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