¥43%  H11H WMom K ¥ CH R R D Vol. 43,No. 11
2016411 H Journal of Hunan University(Natural Sciences) Nov. 2016

NEHE:1674-2974(2016)11-0095-08

B e EANKEEFERISEEAEIVIERBUS T

g AL A huel, TS EKIR

R R sz B 1LJ5 M at 210096)

B OEATHRNCANALSATRARNFHER S F4LEHFAAB LIRS
AewiE Mk, iE A ABAQUS ARAKM AL RFRAF & . ELT 554 LR TEBA
BEGH A SMAER 15 F R A% A o %A EPS 8k B % A VLB g # B
—F T B AR A BAT R AT AT A AT e A R R RACHLAE AT AT A REA LR
Bl BB 4536 o F T %R 05 MR 1) 39 2 8 0 AL AR A R 39 B R Bk B Jh, ELAR ) 49 B 1)
Ao R T AT o R A RAK A AT 8 R R KR
MRS L # 2 ALK A A S B G 35k AR OR R #9 e 2 Z W B K A L EPS
T B 36 R BRIR B TE B A9 3 m 2 B3 K AL %, 5636 K ax IR I & 50 JE 09 38 A 312 3 3 Am
B EMRKR; R —0) EPS Rk B3 AR e AN T LS A LR RBAGBARKEZ. B
KB B F AR R AR AR

KBRS F AL, TR ABREY RRE F oL A Ao0%KA

HE %S U416. 168 X ERARIRAD : A

Simulation Analysis on Cooling Effectiveness of Engineer

Measures for Subgrade of Qinghai-Tibet Expressway

TANG Tao, MA Tao', HUANG Xiao-ming, WANG Si-qi, CHENG Yong-zhen

(School of Transportation, Southeast Univ, Nanjing, Jiangsu 210096, China)

Abstract:In order to evaluate the effectiveness of existing engineer measures for wide permafrost sub-
grade in Qinghai-Tibet plateau, a finite element (FE) model of temperature field of permafrost subgrade
was first constructed by FE software ABAQUS and the secondary development platform. The temperature
fields of normal subgrade, rock embankment, EPS insulation layer subgrade, and composite subgrade were
then analyzed and compared with the help of the FE model. Furthermore, the change rules of melting
depth for four kinds of subgrades were studied. The results demonstrate that the temperatures of the sub-
grades with different cooling engineer measures all change periodically over time, but the mean annual tem-
perature rises. Under the same condition, the temperature of composite subgrade is the lowest, and its
thermal stability is the best. When the width increases, the melting depth of normal subgrade rises linear-
ly. and the melting depth of rock embankment shows a three-stage rising trend, while for EPS insulation

layer subgrade it is a two-stage rising trend. Meanwhile, the melting depth of composite subgrade rises
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with the increase of the width, but the variation is very small. The mere EPS insulation layer or rock em-

bankment is ineffective, while the insulation-gravel composite subgrade has excellent performances on the

cooling effectiveness of wide subgrade in permafrost region.

Key words: permafrost; wide subgrade; temperature field; insulation layer; rock embankment; com-

posite subgrade
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Tab.1 Soil calculation parameters table
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D /(107 6m? « s71) 9.35 46. 6 373 3,44
—0,/C —0.20  —0.10  —0.19  —0.05
L/(kl+kg V) 334,56 334.56  334.56 334,56
b 0.610  0.7325  0.5740  0.4735
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Tab.2 Pavement structure calculation parameters
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Fig. 3 Monthly-averaged daily total solar radiation
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Fig.5 January temperature field contours of different subgrades
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