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Tab.1 Thermal parameters of soil
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Tab.2 Thermal parameters of insulation materials

p/ (kg - A/ (W - c/(J -
[ 2448 #1 4 m-s) m-l'oc-l) kg-l_cc—l)
BEIE(PU) 50 0.025 1300

2 HHERRESH

HAT, R TR LB R, R T ]
BREBREERANEE, FEF=X.—RK
B, ZRRE, ZETE. EFANERERBR
BREMHERNEABRERE HETETELWE
O RHAZADFM IR, 3 ROm P 6% L R4
REEAWHTRH#TEAHE. LT RAZLERK
TRABB(RIEFLRBERL) KERAEAH L
BEE (GRIEBEA AR BTN R4,
MERBREAERT.(8 A20 H.11 A20 ). &
FIEER2 md m) FEEECGRE. PR FE)

2.1 BEBIRABIERNORMW

ERME -1 C,BERE2 m, BEXTH
#1148 A 20 HE,10 em B E PU R4k F A [ 1E
Het BETERAKMENZETLEBLER
EirEERLE1,2.

— %K = PUB ST F0.8 m - PUESHE F1.7m

-1.5 , . T : - \
20 5 20 25 30

6.0 EHE
M1 EFHEIERNBAMEHGER
Fig.1 Influence on permafrost max thaw depth

by embedded depth constructed in warm seasons
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Fig.2 Influence on thaw soil height by embedded
depth constructed in warm seasons
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Fig.3 Influence on permafrost max thaw depth
by embedded depth constructed in cold seasons
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Fig.4 Influence on thaw soil height by embedded

depth constructed in cold seasons
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Fig.5 Influence on permafrost max thaw depth
by embedded depth for high embankments

constructed in warm seasons

—— i = PUKRKTTFO0.8m
- PURBAEI F2 m - PUREHE F3.7m
8
7
§ 6
5
g
H 3
&
1
0 . . X . . .
0 5 10 15 20 25 30

2B E)/a
H6 BRREFHIBRMNBIZEENEW
Fig.6 Influence on thaw soil height by
embedded depth for high embankments

constructed in warm seasons
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Fig.7 Influence on permafrost max thaw depth
by embedded depth for high embankments
constructed in cold seasons
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Influence of Thermal Regime in Permafrost Embankment by
Embedded depth of Insulation

MO Shi - xiu®*, GUO Yue - gin®

(1. School of Highway, Chang' an University, Xi’ an 710064, China; 2. Guangdong Highway Desigh Institude, Guangzhou
510507, China;3. Guangdong Road and Bridge Construction Development Co. Ltd. , Guangzhou 510635, China)

Abstract: Enthalpy model and nonlinear finite element method (FEM) were adopted to simulate the thermal
regime of embankments with insulations. Short — term and long — term permafrost protection effect were consid-
ered, and two index of annual max thaw depth and thawing soil height in embankments were adopted to ana-
lyze the influence on the optimal insulation depth by such factors as embankment height and construction sea-
sons. FEM results show that if insulation embedding date is put 3 months off to cold seasons, the protection
effect of insulation will increase significantly, and there is no thaw soil in embankments in their 20 years’
service. In determining the optimal embedded depth of insulations, many factors such as construction seasons
and embankments heights should be taken into account. For low embankments, insulations should be embed-
ded shallowly. For high embankments, insulations should be embedded moderately if constructed in warm sea-
sons, and shallowly if constructed in cold seasons.

Key words: highway engineering; permafrost; insulation; embankment thermal regime; embedded

depth; FEM



