BURVESS
2012 4

# + T M {4

Chinese Journal of Geotechnical Engineering

3T 2

11 H

Nov.

Vol. 34 Supp.

2012

HEAE RS AP R T BN HAER DB R

KATHE, RER

Chifgpyes F TRARAR, EifF 200040)

1§ . W NEP AT A B O R SR 2R R A SR S AR A A ORI AT, DR BEEUR RS R I
KRS, SR B IRE UL B SR T IR RS . X —RE LT R AR TARAERIRAS, $RiX—yR DL BRI
Y ) T ST UL P ECE a4 ) s ST ST IV RS BRI AR AR ) S vk
SRR PR A I T DR LSRN R K NS X — TR, SRR L KA I HERE P A LE, HERE
B2/ I A RGS T s ), e R T8 e 50 I 37%~184%. Ll Wit B RISE 18 7] N ik 453
GRS %

EHIR: RIKDs YL BEPR 3R g bR

FESES: TU473 XRAFRIRAD: A NEHS: 1000 - 4548(2012)S0 - 0542 - 06

EERNY: KFIE0984 - ), &, WTHEWA, W1, TRM, FEMNFRs AT TR & FE T TAE.
E-mail: happy_julian@hotmail.com.

Frost heaving force on row piles in freezing method

ZHANG Ju-lian, LIANG Zhi-rong
(Shanghai Shenyuan Geotechnical Engineering Co., Ltd, Shanghai 200040, China)

Abstract: Based on the monitoring data of bored pile and soil slope of south anchor foundation of Runyang Yangtze River
Suspension Bridge, the soil above certain depth is in compaction state, and the soil below it is in loose state. Thus it is proposed
that the soil pressure on froze wall above this depth is the passive pressure and that below it is the active pressure, and the
forces should be calculated by the theories of the passive and active earth pressures, respectively. Meantime, a conclusion is
drawn that the force on the pile in row, the frost-heaving force caused by the frozen wall and the soil pressure on the frozen wall
are the same in value. Compared with the piles in row with conventional sealing piles, the force on piles is earth pressure in

passive state, and it is 37% to 184% greater than the active earth pressure calculated by the conventional theory. The above

results provide a theoretical reference for the design of excavations by means of the freezing method.
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Fig. 1 Lateral deformation of soils at first phase
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Fig. 3 Lateral deformation of soils at fifth phase
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Fig. 4 Measured soil pressure at third phase
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Fig. 6 Measured soil pressure at sixth phase
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Fig. 7 Variation of measured and theoretical soil pressures with
depth of each construction step
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Table 1 Soil parameters

Gis W TRFE/m FJE/(KN'm ) o/(°) c/kPa B ZHU(10 Cemes )
1 WA+ 1.8 18.6 18 25 1.90

2-1 USTEYRIA - 12.4 17.9 21 6.3 9.34

2-2 WA -5/t )z 8.2 18.5 25.4 8.8

2-3 EAEAILS 6.5 19.2 30 5 898
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Table 2 Average measured and calculated soil pressures under each construction step and their ratios

5y T 5y SRR

$%/m LR ST RS R gt S L
3 W T F; + 36.53 176.74 230.99 20.7% 15.8%
8 W T F; + 78.76 365.89 494.13 21.5% 15.9%
13 W FUEF; + 175.60 555.03 757.27 31.6% 23.2%
18 WH 5 HE 359.89 891.99 1239.69 40.3% 29.0%
23 b 583.22 1332.38 1898.67 43.8% 30.7%
28 EAEAILS 410.78 447.30 447.30 91.8% 91.8%
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Table 3 Measured maximum horizontal deformations and passive and active ultimate deformations and their ratios

LI R4 SFRARTE CRRPHA 1% CmEXTRE SES (BRAE ik SElS OnsEX TR
/m - H/mm THHYEY /mm FM) /mm ) tE FMY HE

3 AV T A+ 208.52 1450~4350 1160 4.8%~14.4% 18.0%

8 WA R F 1 190.76 1450~4350 1160 4.4%~13.2% 16.4%

13 WAV I A 80.28 1450~4350 1160 1.8%~5.5% 6.9%

18 AL G 63.74 1450~2900 580 2.2%~4.4% 11.0%

H)Z
23 ek 2.466 1450~2900 580 0.1%~0.2% 0.4%
28 L -7.18 29~58 29 -12.4%~-24.8% -24.8%
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Fig. 8 Variation of lateral and ultimate deformations with depth

each phase
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Fig. 9 Variation of lateral deformation ratios and pressure ratios

of soils with depth
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Fig. 10 Deformation of piles and soils before excavation
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Fig. 11 Schematic diagram of frost heave at excavation point
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Fig. 12 Deformation of piles and soils after excavation
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Fig. 13 Lateral deformation of piles (left) and soils (right) at fourth
phase
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