358 Ha HET B % #H Vol35 No.4

2013412 CHINA EARTHQUAKE ENGINEERING JOURNAL Dec.2013
AEFABREN TR T X EE N EMBREEHR
BREFY, FEAR, BER', W4 E-+

(1. FER¥RERERTES TERRF %1+ TBRERES *Bﬁi Hfﬁ 2 730000;
2P ERERE KA, LR 100049; 3. HRE @RI AT BCA FRAR], HAft 2 730050)

$EE . VATPCC SRES A2 AIB.Bl ZH A AZE T B AL A AREFTEART FRAABRR LA LRE
XA AREAAREDE BEE B TRME, EFRAN . TEAGPAETBRET ALY
MARE AR T % LB, AT LB RPRERNELHE AP RRELELN BRI ME T 4G
WA, AR BRI REHEREE M, LR B A RE G e,k Lok 55, R LR E R AU A
EEZAFBEX T 50455 R ES7iE33.12m.5.07 mA6.02m, R B R K UESEREH2.07m,
437 m.5.62m , HAA LS REABEIXNOREERE, AP AL EABTEFTERGIREYHTE
ERAEI0EB L 505, X AR THAEAFOCRILEESNAYLS cma?,62 cmea™ ,8.6 cm o™ , B
MES BRI e, L ERRACIRE 3G b ik LBV il KA B R A LTI B IHEER, HERS
FBAEX T AR LB £ 22 IR TESTA

*@AFRAAS L, FEEEX; im’xiud:; AAEEM; $H5AL

RESHEE.TV44S  TEEFIRG:A X # %5 :1000-0844(2013)04-877-08

DOI: 10.3969/j.issn.1000-0844.2013,04.877

Thermal Stability of Fabricated Foundations with Different Warming
Patterns in Permafrost Regions

CHEN Zhao-yu'?, LI Guo-yu', MU Yan-hu', YU Qi-hao', MAO Yun-cheng *

(1. State Key Laboratory of Frozen Soil Engineering, Cold and Arid Regions Environmental and Engineering Research Institute,
Chinese Academy of Sciences, Lanzhou Gansu 730000, China; 2. University of Chinese Academy of Sciences, Beijing 100049,
‘ China; 3. Gansu Transportation Research Institute Co.,Ltd, Lanzhou Gansu 730050,China)

Abstract: Climate warming and engineering activities could cause changes in the thermal conditions
of permafrost, mainly in two ways: warming of the permafrost and increasing the thickness of the ac-
tive layer, which will lead to a marked change in the thermal stability of foundations in permafrost re-
gions. Generally based on the [IPCC SRES A2, A1B, and B1 climatic changes, this study uses numer-
ical methods to research the freezing and thawing process, the changes in the active layer, the thaw
depth and the soil temperature of fabricated foundations in permafrost regions along the +400 kV
Qinghai- Tibet power transmission line. The results show that engineering activities and climate
warming change the thermal conditions of permafrost and promote degradation; these are important

factors affecting the long—term stability of foundations. Enhanced heat conduction from concrete pile
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foundations aggravates the freezing and thawing process, and climatic warming leads to a decrease in

the thickness of the active layer and a rise in soil temperature. With increasing depth, the permafrost
response decreases, and the rate of change of temperature becomes small. The permafrost response
increases and the rate of change of temperature is greatly altered closer to the active layer. Under
three warming patterns, after 50 years, the soil temperature at 1 m depth increases to 2.80 C,
4.66 C, and 5.60 C from 1.90 °C, the soil temperature at 2 m depth increases to 1.22 C, 3.66 °C,
and 4.82 °C from 0.50 °C, and at 10 m depth, the permafrost temperature will rise from ~0.70 °C to
-0.42 °C, -0.35 °C, and —0.30 °C. With the three warming patterns, IPCC SRES B1, A1B, and A2,
the maximum thaw depths under the centers of foundations are 3.12 m, 5.07 m, and 6.02 m after 50
years, while the thicknesses of the active layers of natural ground are 2.07 m, 4.37 m, and 5.62 m.
The maximum thaw depth of natural ground is much shallow than the maximum thaw depth under the
centers of foundations. This shows that permafrost has different responses to different warming pat-
terns, and the degradation of permafrost under the centers of pile foundations is faster under the twin
effects of climatic warming and engineering activities. There will be hidden troubles with foundation
bases after 50 years if steps to prevent the degradation of permafrost under warming patterns A2 and
A1B are not taken. The thawing rates of the permafrost under the foundation centers are 1.5,6.2, and
8.6 with the three warming patterns B1, A1B, and A2 from the tenth year to the fiftieth year. The
thaw depth increases with a rise in the rate of change of temperature, and the speed of degradation
accelerates with increasing rate of change of temperature. The thaw depth of permafrost under the
centers of foundations is three times deeper as that of the permafrost of natural ground. This is be-
cause engineering activities promote permafrost degradation with a low rate of temperature increase.
At this point, permafrost mainly is changed by engineering activities, while permafrost degradation is
mainly influenced by climate warming with a higher heating rate.

Key words: Qinghai-Tibet DC power transmission line; warming patterns; fabricated foundation; ther-

mal stability; permafrost
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Fig.3 Isotherm of fabricated foundation on different days after 50 years
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