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during shaft sinking
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Table 1 Modulus of elasticity and Poisson ratio

of freezing soil

g/ PP R R/ MPa WA L BT 38/ MPa
-25 463 0.26 9
-20 370 0.28 7.5
-15 276 0.33 5.9
-10 120 0.38 3.5

#2 LGRS

Table 2 Triaxiality creep parameter of freezing soil

i/ C A B [
-20 1.029 x10 3 0.725 -0.829
-15 9.887 x10 ~* 0.732 -0.864 8
-10 3.158 x 1074 2.102 -0.907 9
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Table 3 Numerical procedure of distortion disciplinary of frozen wall

A B S 2 R /m

5 & e

JE L/ m S 1)/ C ’ ’ !
350 550 350 550 350 550
-15 3A1015 5A1015 3B1015 5B1015 3C1015 5C1015
10 -25 3A1025 5A1025 3B1025 5B1025 3C1025 5C1025
- 15 3A1415 5A1415 3B1415 5B1415 3C1415 5C1415
14 -25 3A1425 5A1425 3B1425 5B1425 3C1425 5C1425
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Table 4 Calculated value of creep displacement of shaft wall( unit: mm)

I 19 BE v S M 2R /m

JE % /m B/ ’ ’ !
350 550 350 550 350 550
-15 13.6 53 23.3 80 27.4 91
0
: -25 12.1 18 7.6 0 21.5 32
-15 13.4 36 21.6 56 25.6 60
4
: -25 12.3 16.6 17.6 2 21.6 27
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Fig.2 Curve of creep displacement of shaft wall

and temperature of frozen wall (350 m)
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Fig.3 Curve of creep displacement of shaft wall
and temperature of frozen wall (550 m)
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Table 5 Decrement of wall displacement caused by unit temperature decreasing of frozen wall (unit;mm)

I 19 BE v S b 2R B /m

Eii T & e

N . 2 3 4
%% JEE/m
350 550 350 550 350 550
10 0.76 15.90 1.50 24.40 2.35 31.80
ER A2
14 0.71 7.51 1.28 14.80 1.71 15.50
10 0.61 12.40 0.93 19.40 1.76 25.90
I AL R
14 0.60 5.57 0.88 11.90 1.31 12.20
10 0.15 3.50 0.57 5.00 0.59 5.90
I A A
14 0.11 1.94 0.40 2.90 0.470 3.30
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Fig.4 Curve of creep displacement of shaft
wall and frozen wall thickness (350 m )

100
00 —— &2 m,-15 °C
80 - B2 m,-20 °C
70k —— B E2 m,-25 °C

60+ —— B3 m,-15 °C
50 —-— EL 3 m,-20 °C

4% 725 7 #% /mm

I/

40 —— 23 m,25 °C
30 * — ] > Em4 m,-15°C|
WF————¢ - B4 m,-20 °C
10 —+— B &4 m,-25 °C
0 X
10 12 14
REEEE R B /m

KI5 AR (0 7 15 1 4 B T i 2 (550 m)
Fig.5 Curve of creep displacement of shaft
wall and frozen wall thickness (550 m )

—~— B &2 m,-15°C
60 - {32 m,-20 °C
55 \ —— B{#2 m,-25 °C

—— B{#3 m,-15 °C
- B3 m,-20 °C

— ] 1=y
H 40 %: ——B{Hi3 m,25 °C
B | = EE4m-15°C

{7 #%/mm
=
&3

# 30 e B4 m,-20 °C
25 —— B4 m,-25 °C
20 .
10 12 14
GREEEE R B /m

K6 FHTERIBVEN RS S R RE LR 2k (350 m)
Fig.6 Curve of elastoplastic displacement of

shaft wall and frozen wall thickness (350 m)

500

450 ——E &2 m,-15°C

400} ——EY B2 m,-20 °C

3501 B E2 m,-25 °C
\E 300k ——Bt@3 m,-15 °C
fﬁ 250 ~e—B{ 3 m,-20 °C

#2001 B3 m,25 °C
ﬁ 150§§ B4 m-15 °C
00— ] B &4 m,-20 °C
sor ——E 4 m,-25 °C

%o 12 14
R EEEE [E ¥ /m

K7 HFESIBYEA RS S R e SRS i 26 (550 m)
Fig.7 Curve of elastoplastic displacement of

shaft wall and frozen wall thickness (550 m)

R 6 VREEHEAT 5N R S I E A LA D (A7 mm)

Table 6 Decrement of wall displacement caused by unit thickness increment of frozen wall( unit: mm )

I 19 BE v S M 2R /m

P 5 4 BE
. 2 3 4
[ JEJE /m
350 550 350 550 350 550
-15 0.33 26.75 1.10 35.00 2.35 53.50
S A
-25 0.20 5.78 0.55 11.00 0.75 12.75
-15 0.28 22.50 0.68 29.00 1.90 45.75
551 1 B
-25 0.25 5.473 0.55 10.25 0.78 11.50
-15 0.05 4.25 0.43 6.00 0.45 7.75
Uik A2 1 #
-25 — 0.35 0 0.75 — 1.25
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Table 7 Ratio of calculated displacement value of shaft wall at different stage height

3 40 B e e 2R /m

Vg 45 B
I AL V5 4 BE LS /m . BE3m/EE2m B4 m/BE2m
i/ C
350 550 350 550
-15 1.50 1.54 1.90 1.88
10
-25 1.40 1.54 1.66 1.72
ML
-15 1.44 1.68 1.74 1.80
14
-25 1.37 1.45 1.62 1.60
-15 1.41 1.54 1.85 1.92
10
-25 1.38 1.51 1.61 1.71
AL B
-15 1.52 1.71 1.67 1.84
14
-25 1.59 1.41 1.55 1.60
-15 1.75 1.51 2.01 1.72
10
-25 1.83 1.67 1.78 1.78
5t 22 {7 75
-15 2.12 1.56 1.91 1.67
14
-25 2.16 1.63 1.76 1.63
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Deformation law of frozen wall through deep surface soil

Guo Yongfu
( China Coal 5" Construction Company, Handan, Hebei 065003, China)

[ Abstract] This paper studies the deformation law of frozen wall with different ground pressures, frozen wall
thicknesses, average temperatures, excavation heights and the relationship among all influencing factors based on
the mathematical model established by ANSYS software. According to the results, sidewall displacement decreases
with average temperature of frozen wall lowering and frozen wall thickness increasing, and increases with excavation
height and ground pressure increasing. Furthermore, the influence of ground pressure change is extraordinarily re—
markable. The author puts forward that frozen wall through thick overburden should be designed according to the
condition of deformation, and excavation height should be strictly controlled during construction as it is an extremely
important parameter for stability of frozen wall as well as a major technical index of frozen wall safety. Compared
with increasing the thickness of frozen wall, lowering average temperature is more effective and energy-saving to
promote stability of frozen wall when frozen wall is about 10 m thick and average temperature is —20 °C. The de-
formation law concluded in this study has important reference value for design, and safe, effective and power-saving
construction of freezing projects through thick overburden.
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