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Fig. 1 Computer Control permafrost testing machine of WDT-100
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Fig 2 Freezing swelling curves for undisturbed and freezing-thawing
silty soils
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Fig.3 Fitting curve of freezing—thawing soil
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Fig.4 Freezing swelling fitting curve of undisturbed soil
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Fig.5(2) Thawing subsidence curve of silty clay
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Table 1 Freezing swelling curve fitting parameters for freezing-thawing soil

B

TEEHE

B Ji(kPa) LA (m) A Bl B2 B3
302-2 2) BERt 80.0 3.0~3.2 0. 0399 7.09491E-4 -8. 37838E-7 2.80126E-10
302-7 3) BMEKL 120. 4 7.0~7.2 0.01595 2. 81028E-5 -1. 66452E-9 2.01132E-14
302-13 1) BE+ 155. 14 9.5~9.7 -0.01017 6. 52988E-5 -3. 78209E-9 -4. 5099E-14
302-15 (5) ¥ kit 184.3 10. 7~10.9 -0. 01446 7. 21573E-5 -5. 0797E-9 8. 27163E-14
302-21 6) Mkt 221. 36 16.5~16. 7 -4. 16033E-5 5. 11544E-4 1. 64648E-9 -4.70731E-13
302-23 () BEKEL 242. 68 17.6~17.8 -0. 01284 0.00171 -3. 39892E-6 2. 20578E-9
302-27 (8) MK+ 281. 07 22.5-22.7 -0. 02815 9. 05445E-5 -1. 12589E-8 4. 80555E-13
301-12 (9) BT+ 449. 77 35.0~35. 2 0.01986 0.00126 -3. 33271E-6 3.01171E-9
301-21 (10) ¥y msi+ 525. 77 44. 0~44. 2 0. 0283 0.00112 -2. 05642E-6 1. 18252E-9
301-29 (1) Bkt 622. 57 52.0~52. 2 -0. 00299 7. 11035E-4 ~1. 26653E-6 7. 79695E-9
#2 FERIFMIEZRASHE
Table 2 Freezing swelling curve fitting parameters for undisturbed soil
k] +E+H H J1(kPa) B 2K 1 (m) A Bl B2 B3
303-3 (2) Bkt 80.0 4.0~4.2 0. 01496 3. 7756TE-4 -7. 86052E-7 5. 78918E-10
303-8 (3) Mkt 137.74 7.9~8.1 0. 00251 0.00145 ~2. 50279E-6 7. 90285E-10
303-12 (4) ¥Et 155. 14 9.4~9.6 -0. 02046 0.00186 -2. 82147E-6 1. 29229E-9
(5) MKt

303-20 (6) Tkt 221. 36 15.8~16.0 -0. 01534 7. 2923E-5 -5. 14267E-9 9. 10154E-14
303-22 (7) Xkt 242. 68 18.0~18.2 0. 02273 0.00122 ~2. 43556E-6 1. 96753E-9
303-28 (8) ByFxs+ 281.07 23.8~24.0 -0. 00886 0. 00154 -2. 18876E-6 6. 10494E-10
303-34 (9) Bkt 366. 73 30. 0~30. 2 -0. 0039 3. 16354E+4 -4. 49037E-7 2. 2253E-10
303-46 (10) MK+ 500. 68 43~43. 2 -0. 01376 0.00105 -1. 91568E-6 1. 2149E-9
303-54 (11) ¥ FE+ 53.0~53.0 -0. 01318 0. 00121 -1. 69897E-6 7. 96569E-10

601. 33

143

YawF

A7600T




F19&F1 1

Bt , S5 W PR A T0RH L P ik S BT 5 55

T T %

(3% LAIRETTH 2K

N

IR INRSRE IR JRMME TSN FTTEF T % &
‘

(6 AR LHRITIE (11 M EERITIEL
Fl 6 it RIS

Fig.6 Thawing subsidence fitting curve of freezing-thawing soil
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Table 3 Thawing subsidence curve fitting parameters

w5 TE+H JEf1(kPa) B R (m) a b
302-8 OBFEELE 59. 80 4.5~4.7 0. 52831 0.01673
302-8 Gmt 97.50 7.4~7.6 0. 56953 1. 60028
302-12 (OB Fis 118.30 9.0~9.2 0. 64145 1. 25222
302-16 (5t 150. 80 11.5~11.7 0. 6855 1. 14515
302-20 (YR T+ 202.8 15.5~15.7 0. 69841 1. 30795
302-22 (kL 222.30 17.1~17.3 0. 70633 0.89073
302-28 €Dl 057% o 319.80 24,5~24.7 0. 80526 1.35124
301-8 (%L 404. 30 31. 0~31.2 0. 86769 0. 84889
301-23 QU 35t it 534.30 46. 0~46. 2 1.17339 1.29482 -
301-33 (1% + 729. 30 56. 0~56. 2 1. 24383 1. 11055
BRtE o T B DL T 75 A0 JRCIR + AR A Rk HNE 3G R A R R R AREM . E B
XA,
4+ PRREART, H 5240 5 B R A
G, FE ORGSR T LA TR Bk R T K, 0.95 At 1
RS —RABRT kS ek gL | oon | 7:’/,*%“;" ‘wﬂ\/\
. ‘ } ' "4 [—#mt
STRARS KEKRBE LS HBAKRE | & 02 g/ R ]
o T EBRZE 110 SR B9 AU HAE SR 01— VAR
(BLAET0C)F RH—EJRFE T, K R R

gy A R AU R E TR E EEER ), T
Hk @ o9 BRA LR A, WA A T RS,
JEH1 %% RGOKE S FRE/NER, TAENT Y
L i AL, BRI T S R A R A LR R 2
BG4 TR E) RS R T B AR, e — R LT A
B R KRR DLR & VKB Ak T B B 1 ),
RRARHEARAE, T R HS MR R ST AL
32 ABMEHMXE -

1 234506 78 9101
12

17 o 1 AR B R0 HE P
Fig.7 Comparison of freezing swelling volumes of freezing—
thawing and undisturbed soils
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Fig.8 Load vs freezing swelling ratio relation for freezing—thawing
soil
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Fig.10 Load vs thawing subsidence
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Fig.9 Load vs freezing swelling ratio relation for undisturbed soil
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STUDY ON FREEZING SWELLING AND THAWING SUBSIDENCE
OF ARTIFICIAL FREEZING-THAWING SOIL IN THE
LIUZHUANG COALMINE, HUAINAN

HU Qing-hua, CUI Ke-rui, ZHAQ Chuan, MA Wen-sheng
(School of Resources and Environmental Engineering, Hefer University of Technology, Hefer, Anhui 230009. China)

Abs(racf: Artificial freezing-thawing method was applied to foundation construction of the main shaft tower
of the the Liuzhuang coalmine, Huainan, so the change of freezing swelling and thawing subsidence happened
to the foundation soil. For the engineering safety and shaft tower stability, this paper made a simulating test
on freezing swelling and thawing subsidence properties for the artificial freezing-thawing soil, analysed and
calculated the testing data. This study has filled the deficiency in this area in China and provided a basis for ~
reference for the similar engineering work. '

Keywords: main shaft tower foundation; artificial freezing-thawing soil; freezing swelling; thawing subsidence
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