O wmaiEsEE 5

RBAN MASS TRANSIT

2024 £

T I EERGgBAAER BRI G
B RDEEBRNE

R 2 A

OB [EM N T AR T H R W &
B, BRI AT TR SRS TR, BE
T 55 b oA AT S K B R 2 0 T Y B
RRAME, R SRR R LT, [FE] 0 LB
B 1S B ALK AR ARE AR, RLEE R L
B3 AR ROR 453 R HEAT A, 3t ABAQUS 4 R 7T
BT ANE S B M, TN KB R R,
SEEAG B RER AR, (ERRER] SRR
G BT KR 54,535 mm/d, 0T Bk B R4 I
4 KR 52450 mm/d, B 4 2 B W IR B 2 R 2
R RS AR AR T RS MRS, AR ELHN
RSB B T AR M R AR R AT, R R
BT e M 5 30 A U8 R 25 B B 4 B o MO Y B
6T, 2 b =35~ —30 CH & FHH R ENLR Y
SR B BRI S —B, TRAE LR RS T,
G WARA R4, REEN, BAAY,; RAR
% 3

hESES U455.49

DOI;10. 16037/j. 1007 — 869x.2024.01. 015

Temperature Field Development Characteris-
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Abstract [ Objective] In order to predict the development
of the frozen wall before the frozen method construction and
validate the rationality of the design, providing a scientific
guidance for engineering construction, it is necessary to study
the temperature field development law of frozen method con-
struction for Shanghai Metro link passages in soft soil stratum,
and propose evaluation and economic indicators. [ Method ]

Taking an interval of Shanghai Rail Transit Line 15 as engi-
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neering background, the frozen wall thickness, soil tempera-
ture, brine temperature, and freezing process are analyzed. A
three-dimensional numerical model of the entire stratum is es-
tablished using ABAQUS finite element software to predict the
development characteristics of the frozen temperature field and
verify it with field-measured temperature data. [ Result &
Conclusion] The average development speed of the clay layer
frozen curtain is 54. 535 mm/day, while the average develop-
ment speed of the silty clay layer frozen curtain is 52. 450 mm/
day, indicating a better freezing effect of the former. Consider-
ing the relatively weak freezing effect at the end profile of the
freezing pipe, the thickness of the weak-side frozen wall and
the average temperature at that profile are adopted as the freez-
ing effect evaluation indicators, thereby reducing the possibility
of structural damage. The influence of brine temperature on the
development of frozen wall thickness weakens with decreasing
temperature, with the highest economic benefit observed be-
tween —30 C and -35 C. The simulation results are consist-
ent with the overall cooling trend of the field-measured data,
providing a relatively realistic reflection of the actual construc-
tion process.
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Tab.1 Expansion rate of frozen soil

i A s/mm  FEEEO CHAME/D v/ (mm/d)
34 810 15 54.00
C7-12 743 14 53.07
Cc44 678 13 52.15
C8-12 633 12 52.75
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Tab.2 Values of thermal physical property parameters of various soil layers
W, A/ (/ (kg - C))  SRREE/(W/(m - T))
T2HS . TRPERTE/MPa JAAALL HAS R (M)/m?)
(kg/m”) % Kt it Feiti +-

@, 19.4 22.3 0.3 1320 1950 2.23 1.20 107

3, 19.3 23.2 0.3 1210 1 850 2.30 1.18 120

@), 16.5 13.3 0.3 1150 1 640 2.26 1.32 140

®, 17.0 15.4 0.3 1550 1 800 2.23 1.48 150

®, 17.7 14.3 0.3 1 200 1 690 2.23 1.41 135

a) x=4m b) x=12m
K4 FURERSS 17 d IR =

Fig.4 Nephogram of active freezing 17 d temperature
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