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Variation of temperature in ballasts under periodic fluctuation
of boundary temperature

wFA" A, FRK, BT

(L. R 257 e 9 X R IR K 5 AR T BT o TR [ S p s B =, HOl 220 730000; 2. G124 SCHLAA B R SRR SR, @i 492 312000)
i O AHIE N 6~ 8 am d~ 6 em 1 2~ 4 em A 2 HIREANELAE Y 15 em L 59 em (A HLIBCHA 1 A, 2B AT 1 3 % il 2 30
e 2 AF T Yo ke —4EIR 7 IR, DA% % 2 fLboq (R bR AR I . R R, PR SR A N, B 1A Bt ) 22 4k
FA AR B At S B R BE AR AN 5 3 T A% 3 BRI S 28— g i, RUAIR G B iR b - B IR 2 LA A R T
FCAET SRR, B e p AR AE R AL . B RGEAAE T, AR I B R R B AR 5 T b B, 3 B 3L o R A 4B 2
HLR] 0 AN A7 B 70 T 5
KRR BA R AR AR

FEDAS:U 213. 1:TU 45 SCHRARIRED: A XELHHS: 1000~ 4548(2003) 01- 0091- 05
TEB B (2 1940- ), J, WHVTHUM A, 1962 42 ek T g [R) 5% 2% 3l 28 TR b T /K SCHB IR 2ol 30 R 40 2% S8 2 e F
O, F NG WP, AR VR b Kl ® AR R £R K WL BRI 5y T SR
XU Xuezu"?, SUN Bin‘xiang"z, LI D(mg'qing] , LAl Yuan'mingI
(1. State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and Engineering Research Institute, CAS, Lanzhou 730000, China;
2. Department of Civil Engineering, Shaoxing College of Arts and Sciences, Shaoxing 312000, China)
Abstract: The one-dimensional tests were carried on the ballasts with diameters of 6~ 8 em, 4~ 6 em and 2~ 4 em in the plexiglass cylinder of 15
cem in diameter and 59 em in height under periodical fluctuation of boundary temperature to investigate the variation of temperature in the ballasts.
Results show that the temperature changes of ballagt are unsymmetrical with time and the temperature attenuation is slow with depth and the mean
temperature of ballasts is always lower than that on the swface under condition of open system. It implies that there exist two mechanisms of con-
duction and convection for heat exchanging in ballasts. Inversely, there are no such variation of temperature under condition of closed system. It
means heat conduction may be the only mechanism in the test specimen of the designed sizes.
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Fig. 1 Test apparatus
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Ballast diameters and boundary conditions for each test

Table 1

WART S B/ an RS i C TR i %/ C
No. 1 4~ 6 i -9.3~9.4
No. 2 6~ 8 JFi - 8.3~ 8.3
No. 3 6~ 8 FiA 0 - 11.3~ 11.4
No. 4 6~ 8 A 0 - 14.8~ 14.8
No. 5 6~ 8 A 0 - 19.6~ 20.0
No. 6 6~ 8 Hi - 0.5 - 20.3~ 19.5
No. 7 2~ 4 B 0 - 20.0~ 19.9
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Fig.2 Curves of temperature vs time in the chamber
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Fig.3 Curves of temperature vs time in ballast
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Table 2 Theoretical values of depth of

temperature attenuation

D/em 24,/ C 24./C a/(10  'm’*h” " Z /m
2.87 0.1 1.385 0.39
39. 58 0.1 1. 359 0.43
=8 3906 0.1 1. 349 0.43
39. 80 0. 1 1.373 0.43
4~ 6 40.02 0.1 0.983 0.37
2~ 4 39.90 0.1 1. 105 0.39
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Fig.4 Curves of temperature vs depth in ballast
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Fig.5 Curves of mean temperature vs time in ballast
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Fig. 6 Curves of temperature vs time in ballast No. 6
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Fig. 7 Curves of temperature vs depth in ballast
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Fig. 8 Curves of mean temperature vs time in the ballast
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