%35 % %54 KZRXRFFROAZAFRO Vol.35 No.5
2015 % 9 A Journal of Chang'an University(Natural Science Edition) Sep. 2015

XEHS:1671-8879(2015)05-0035-08

HFZ ﬁ‘/\ EQ{H%% klﬁ’]ﬁ%ﬁ
A BIER

2y S 1,2 ~
xOEV FEEA . XA L RAEmBY
(Lo oo — 2 B B B BF T B A7 B2 )BT 7% 7100755
2. o P B T XX R 5 TR AT o TR TS L Ol 2 730000)

H EATAEZIEARAEZAGRGALRERTFTE A SIAAM A KT RBAER A LR,
%i?%z%%\%%&ﬁfrﬁﬁ& HETARRABEZERRR G ERERMETOHALRTK
T ERE B ESN TAL LR EREALEANNEFROXZ B ERES A AR
g/%;mgﬁa@aé%,yxzzﬁ&%m AT G RIRAH D RN SRR Tt AL R A ME d
R GHEARDFELTEAX LA IREGRREZEN RSB LR TR . FLETAEHR
Bl, IREREAN R BEANEAARNAEIZRELELST P 1~4 AR MERASER
MNTFT. B EBREMR . BRLRLLISERR MAEMRASRGEREHRALT .6 B F
MK G EIG A dm s, Y s EAARR AR T A SR LR ARG AARER T RESE
KPR ER IR TR KA e AARL S FA L
mESES:U419. 92 MRS A

Design method of air-cooled embankment based on

permafrost cooling power demand
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Abstract: To establish a concise and practical design method for air-cooled embankment, a
numerical simulation model of air-cooled embankment was established based on the theory of
natural convection in porous media, and the heat budget of permafrost was calculated under
different embankment heights and different crashed rock thickness conditions. On this basis, the
relationship between permafrost table change process and cooling power demand, the relation
between crashed rock thickness and cooling power, and the effect of embankment height on air-

cooled embankment were analyzed. The fitting formula of cooling power of air-cooled
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embankment was obtained by the regression of different calculation condition results, a design

method for air-cooled embankment was proposed, and an engineering practical example was

presented. The results show that the natural convection occurs in January to April of cold

season, and the cooling power of air-cooled embankment increases with the increase of crashed

rock thickness, in case of the same embankment height. In case of the same crashed rock layer

thickness, the cooling power of air-cooled embankment decreases with the increase of

embankment height.

The research can provide a reference for design of the air-cooled

embankment of highway in permafrost regions. 5 tabs, 10 figs, 22 refs.

Key words: road engineering; design method; numerical simulation; air-cooled embankment; per-

mafrost
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Tab. 4 Design basis and control objectives of

air-cooled embankment
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Fig. 10 Structural design of air-cooled embankment
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