35 4 Vol.35 No.4
2007 7 Journal of Hohai University Natural Sciences Jul. 2007
1 2 3
1. 210098 2. 518032
3. 210098
3a
BP
3a 50 a
TU471.7 A 1000-1980 2007 04-0425-05
— 1118 km 550 km
3a
1-3
@_i( @) i( i@) i( 375)
©ar = ax\Aax) t o\ A ay) s\ A s
c 00— A— — Xy z
0, 90, ds s
Ton = "von = dt
L— A— A— 0y 0,——
s — n Xy z.
H = jc 0 do
H t
2006-06-28

2001G001-B-03-03

1979 —




426 35
2
¢c=7.5%x10")/ kg K 1=0.02W/ m K p=40kg/m’.
2.1
4
3. BP 6
78
a. Sigmoid -11
W, Vi W, V.
b. a PW,=H H. b HV, =S
S. ¢ S E
c. a T, n=0. b
E. c ow, oV, W,=W,;
+0W; Vo=V +3V, E;. E\<E Wy=W, Vi=1V, E,
=F AE P=ep - E\-E /T 1 T 0
1 r Boltzmann P>r P<r
n=n+1
d. W, Vi W, Vi WV B.
BP
2.2
DK1026 + 995  DK1027 + 250
1 .
E Lyl 0m  1.0m
S LA —’FH‘M’LL"LS?mmEEPs&ﬁ, M T B F0.8m
3 i 5 ATk L T
A
g [~
=z M+ Ak
AL
’ 300m O Bom T 300m
1
Fig.1 Geological condition of railway subgrade and layout of monitoring points
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5
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Table 1 Parameter grading Table 3 Measured data of average ground
Aot A e em Ay Am ex o temperature for Dec. 2004 C
1 1.5 1.5 1.5 1.5 1.5 15 1.5 1.5 62 68 77 78 8 8 8 92 97
2 18 1% 18 1.8 1.8 18 18 1.8 Z0.001 - 6.294 —3.290 - 6.550 —2.300 — 0.400 — 1.790 — 0.280 — 0.030
320 2.0 20 20 20 20 2.0 2.0
4 23 23 23 23 23 23 23 23 4
5 25 25 25 25 25 25 25 25
Table 4 Result of back analysis
2 Agp Ay Cop Cou Azp A3y c3p €34
Table 2 Parameter combination for part 2.00636 1.82727 1.99175 2.07776 2.02557 1.75047 1.72741 2.06290
of training samples
Ay Ay N o Ayp Ay c3p 3y 5
1 1.50 2.00 1.80 2.30 2.50 1.80 1.50 2.00 Table 5 Comparison Of measured data
2 1.80 2.30 2.00 2.50 1.50 2.00 1.80 2.30 with result of back analysis C
32,00 2.50 2.30 1.50 1.80 2.30 2.00 2.50
4 230 1.50 2.50 1.80 2.00 2.50 2.30 1.50
5 250 1.80 1.50 2.00 2.30 1.50 2.50 1.80
6 1.50 2.50 2.00 1.80 2.30 2.00 1.50 2.50 62 ~0.001 ~0.001 87 -0.400 -0.562
7 1.80 1.50 2.30 2.00 2.50 2.30 1.80 1.50 68 -6.294  -6.29 ) 8 -1.70  -2.112
8§ 2.00 1.80 2.50 2.30 1.50 2.50 2.00 1.80 77 -3.29  -3.309 92 -0.280  -0.241
9 230 2.00 1.50 2.50 1.80 1.50 2.30 2.00 78 -6.550  -6.476 97 -0.030  -0.031
10 2.50 2.30 1.80 1.50 2.00 1.80 2.50 2.30 82 -2.300 -2.610
2.3
2.3.1
4700 m 9-11
-2%C 22.24C. 2001 12 31
8 4 12-13
T = A + Bsin 2x3.14t/365 -2.10 + C 4
A— B—— C— — .A B 3a
C 508. 14-15
T =2.0+11.14sin 2 x 3.14¢t/365 - 2.10 + 2:/ 50 x 365 5
T =1.0+ 12.5sin 2 x 3.14:/365 - 2.10 + 2t/ 50 x 365 6
T =0.5+10.5sin 2 x 3.14:/365 - 2.10 + 2t/ 50 x 365 7
T =4 +13.5sin 2 x 3.14¢/365 - 2.10 + 2t/ 50 x 365 8
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Fig.2 Measured temperature field for section
DK1026 + 995 on Dec. 31 2001 unit °C
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Table 6 Observed data of settlement of two cross-sections
/mm / %
2002 2003 2004 2003 2004
12 12 12 12 12
28 51 65 82 27
572 585 590 2 1
DK1026 + 995
117 145 165 24 14
54 76 87 41 14
208 280 348 35 24
33 113 120 242 6
DK1027 + 250
44 91 158 107 74
37 55 75 49 36
J . 2003 25 2 62-67.
J. 2005 27 5 128-133.
J . 2005 27 1 134-139.
D . 2005.

2002 32 4 20-22.
BP J. 2006 34 1
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69-73.
7 . J. 2004 25 2 316-319.
M. 1996.
. J. 2002 23 2 59-64.
10 . I 2003 36 2 88-
95.
11 . I 2004 23 24 4212-
4220.
12 . J. 2004 23 24 4112-4118.
13 . J. 2004 28 1 55-59.
14 . I J. 2005 51 49.
15 . I 2001 22 1 23-31.

Long-term temperature field prediction for railway subgrade in
permafrost soil zone based on parameter back analysis

ZHANG Ming-ming' FENG Yu-yong® ZHOU Jia-wen’
1. College of Water Conservancy and Hydropower Engineering Hohai University ~ Nanjing 210098  China
2. Dachanwan Port Exploitation and Investment Ltd . of Shenzhen — Shenzhen 518032  China
3. Geotechnical Research Institute of Hohai University ~Nanjing 210098  China

Abstract Based on 3-year temperature field and settlement monitoring data of the subgrade in Qingshuihe test section on
Qinghai-Tibet Railway the thermodynamic parameters for the subgrade in permafrost soil zone were back analyzed by use
of BP neural network improved by annealing simulation method and the long-term variation of the temperature field in the
railway subgrade under different heat insulation schemes was predicted by use of FEM. Some conclusions are drawn as
follows both the thickness of seasonal active layer and the temperature difference between the slope exposed to the sun
and the one back faced to the sun of the heat-proof railway subgrade are smaller than those of the plain-filled subgrade

the freeze-thaw deformation of heat-proof subgrade will occur in 3 years after construction which will lead to the damage
to the subgrade but the damage degree is lower than that of the plain-filled subgrade. Since a new thermal balance will
reach between the heat-proof railway subgrade and the climate circumstance of Qinghai-Tibet plateau after 50 years the
damage to permafrost soil zone caused by construction could be recovered and good stability of the railway subgrade
could be realized but this circumstance doesn’ t occur in plain-filled railway subgrade and the thick seasonal active
layer will lead to serious deformation of such type of subgrade. Furthermore the heat-insulation scheme can effectively

decrease the non-uniform settlement of the subgrade in permafrost soil zone.

Key words Qinghai-Tibet railway subgrade in permafrost soil zone settlement temperature field





