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Figure 1 Schematic diagram of MJS construction

method pile position
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Figure 2 Schematic diagram of simplified simulation of

MJS reinforcement area and merged division of MJS piles
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Table 1 Model material parameter table

A HRE/ SRR b2/ XA R (HER)/
(kg-m™) (Wem™'-k™) (kJ kg™ -k™") (W-m™>-C™)
4w 1910 1. 61 1.20 8.5
TREE L 2 500 1.28 0.97 16. 49
B 55% K08 1 1 940 1.29 0.84
B& 60%/K IR+ 1948 1.27 0.72
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Figure 5 T1 temperature time curve of measured and

simulated values of different temperature

measuring holes
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Figure 6 Schematic diagram of the section position
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Figure 7 Schematic diagram of temperature analysis path
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Figure 8 Temperature time curve of each node
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paths 3 and 4 at different time
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Study on Temperature Field Variation Law of MJS Reinforcement for Underpass

Section of Overlapping Station

DAI Yifei', YANG Ping', WANG Ning®, LOU Yin’, FENG Junging’

(1. School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China; 2. Nanjing Metro Group Construction Company,
Nanjing 210008, China; 3. East China Branch of China Railway Third Bureau, Nanjing 210008, China)

Abstract: When a new station crosses the existing station in the water-rich strata, MJS and freezing method will be
used to reinforce it. The cement soil constructed by MJS construction method will produce a lot of hydration heat,
which can increase the temperature of added solids, and the horizontal freezing effect. This paper is based on the
background that some single-layer sections of the platform layer of the newly-built Metro Line 7 of Nanjing Metro
need to pass through the upper existing station at a short distance,the variation law of MJS reinforced soil tempera-
ture is studied by numerical simulation, and the correctness of numerical simulation is verified by actual measure-
ment. The results show that the maximum temperature of MJS pile reaches 80. 07 °C within 3 ~8 days after comple-
tion of construction, and the more intensive MJS pile layout and the larger the reinforcement area, the higher the
temperature generated in the solid center of pile group, and the slower the initial cooling rate under natural cooling
condition. After the hydration heat release of MJS pile reaches the maximum temperature, the temperature decrea-
ses in the form of negative exponential power function, and the cooling rate is fast first and then slow. The influence
range of MJS on the temperature of surrounding soil expands gradually with time, and the larger the reinforcement
range is, the larger the influence range of surrounding soil temperature is, and the influence range can be up to 4. 5
m beyond the boundary of MJS reinforced soil. The closer it is to the cement-soil reinforcement area, the higher soil
temperature is. Combined with the existing MJS hydration heat release law, strength research and numerical simula-
tion results, considering the temperature field distribution and temperature value of hydration heat at different
times, it is suggested that the best opening time should be the 60th day after the completion of MJS reinforcement in
similar projects in the future.

Keywords: water-rich strata; MJS reinforcement of underpass section; heat of hydration; temperature field; nu-

merical simulation; cement soil; freezing



