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SIMULATED EXPERIMENT STUDY ON THE TEMPERATURE FIELD OF
FROZEN SUBGRADE MODULATED BY HORIZONTAL PIPES
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Abstract In permafrost regions the construction of railway should keep the subgrade frozen permanently so asto
maintain the stability of the frozen subgrade. The main factors that influence the temperature field of the frozen
subgrade are presented. Using the self-made experimental equipment for smulating frozen subgrade which is
supported by horizontal pipes placed in the embankment two means of maintaining frozen subgrade are simulated
in the laboratory. One method is controlling natural cold energy only and the other is controlling natural cold
energy accompanied with artificial refrigeration simultaneously. The experimental results indicate that the
subgrade temperature can not go down below 0 until at least 2 years after completion when only using natural
cold energy in winter  but it can be below 0 at the completion of construction when using natural cold energy
in winter and artificial refrigeration in summer. The advantages of sufficiently using natural cold energy can
gradually emerge after 2 years. However the superiority of using artificial refrigeration becomes weaken after 4
years.

Key words soil mechanics Qinghai—Tibet railway frozen subgrade horizontal pipes temperature field
simulated experiment

2004- 03— 16 2004- 05— 21
(973)  (2002CB412704) (KZCX1- SW- 04)
(SKLFSE200304) ,
(1964- ) 1986

E-mail  zgliu@cumt.edu.cn



* 1828 «

2005
fl =t & th th &k R @ a A G)=0
1 (1)
2.2
1110 km 632 km / R
550 km =g =R
t t t t
7[2——:—:—:—:@( )
ty th te Ig
13
al
3_7:Nu ( )
2
2 6 4—%=Fo( )
GI? G I? G I? 1
72'5:—:— :——:K _—
At et A cytar Fo
Cy
[7 8]
( )
Cy
f(R © Nu Fo Ko)=0 3
2.3
4
150 mm 1
2 mm
25mx 2.0mx 2.0m
2.1
(
)
[ T t
gt to tD tK 6 l
R o a

2 G [0



24 11 . * 1829«

C, = 225

1.81x 10° kg/m® 15%
1.123 W/(m- )

1 2.537x 10°J(m> ) 60.3x 10° Jm®

)
G
=15 30m 15m 2
2m Im 05m 2

2l

¥ B 1
£us

W hix
e

LB

- m

[ 1 i n | =

B 3o 10 7 E

I ‘I—-_ p _-——|—- _ |.\z _

! ; Fl ffrazs Pasrelei I8 & n =

[ L) ! E E

] =

A s

| s fn 14 s = || [E
sioms 0 395 0 1w 37 50

@ (b)

Fig.2 Schematic diagram of the position for temperature measuring points in the simulation experiment



* 1830

2005

18
12+

o

o
T

12+

3
Fig.3 Temperature variations of the surface for subgrade and
the simulated temperature of the air in the horizontal

pipes
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Fig.4 Temperature variationsin the frozen subgrade
controlled by natural cold energy
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Fig.5 Temperature variationsin the frozen subgrade
controlled by natural cold energy and man-made
refrigeration
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