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Design and implementation of high fill foundation treatment for the
terminal zone in the north area expansion and renovation project of
Urumgi International Airport
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(1. East China Architecture Design & Research Institute Co., Ltd., Shanghai 200011, China; 2. Arcplus Group, Shanghai 200041, China;
3. Shanghai Shenyuan Geotechnical Engineering Co., Ltd., Shanghai 200011, China)

Abstract: The expansion and renovation project of Urumgqi International Airport north area is located on the edge of
the desert alluvial belt at the northern foot of the Tianshan Mountains. The terminal area covers an area of approximately
765000 m’, with a high fill volume of 8 000 000 m’ and a maximum fill height of 25 m. Focusing on the technical
challenges such as large volume of high fill, multiple functional zones, and complex interactions with underground
structures, the study of engineering characteristics and large-scale triaxial tests on gravel mixed soil fillers in Gobi Desert
of Xinjiang were conducted. Based on this project, research on three kinds of settlement analysis methods were
conducted, including the empirical formula method, modified layer-summation method, and three-dimensional numerical
analysis method based on the Duncan-Chang model, and the calculated results were in close agreement with the measured
settlement values. The overall construction process of “two-steps filling and three stages” as well as refined filling
material and technology were proposed, and the combination of layered rolling and dynamic compaction effectively
solved the problem of post construction settlement control in high filled area. Additionally, core area soil replacement and
improved dynamic compaction technology were adopted in this project, which solved the problem of large-scale low
moisture content collapsible silt treatment. The implementation of a series of innovative design concepts and advanced
technologies ensured high-quality fill backfilling, achieved effective deformation control, met critical project scheduling

milestones, and ultimately established optimal conditions for the construction of the terminal building’s primary structural
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components. This project serves as a benchmark for the design of large-scale projects on similar high fill foundations.

Key words: high fill; gobi gravel mixed soil filler; collapsible silt; synchronous construction of filling and structure;
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Table 1 Physical and mechanical parameters of the original site strata
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Fig. 2 Diagram of high fill at the terminal area
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Fig. 4 Particle grading curves of the original site’s round
gravel layer and filling materials
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Fig. 5 Diagram of filling around the underground structure
of Phase 11

22 UNERERANSERG IS

et T A UNER AR A R A KT A
S TR 37 T R S 8 IW=1B2= Wb LB 5 2 P
WREOTRI, Bt A TR AR 0 S b

(D B3R LRV ELR A oM 772

FE7 53 A A CA AL AR T TR DL
DUA 3T DR UG vk 3 B, B2 A X
Ml m T TRERMERERE%G AR, MEE
ok BB R A3 AR, BRI
R T EAA TREITRARA B A IR &
W7 TR AT WP G (3% 20, DUESTS
H=20 m A, THE TEIFFL% 20~89 mm, H
Hh 55 21 e A DL S BB [ F H A2 56 A SR A
DUESURMRRIE, T 545 M LU A 7 VK

(2) Bk B 3 T R 43 /2 BN a3 i 73

RIE TRELL, ST TRV S AT AR
—EWEIRER, TGS Z B R A F R mIET
MR, HHERASE., @37 5EETY
O RS ARARIE B P25 R T R AR S A s 4
AU R ) AR R B R TR T v, AT
NSRS B v, R I R R 4 5
K, HHETRUIREZ) 49 mm. g ] 7 AH 5% 084
HPAF T IRBAERL, $2m T b RS BRI R



4 oo 4 B

2025 % 1 H

*R2 BEFLENERGESERER
Table 2 Estimation methods and results of post construction
settlement in high fill site
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Fig. 6 Large triaxial test of gravel mixture
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Table 3 Content and zones of the filling test
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Fig. 12 Compaction points of original foundation treatment
in experimental area
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Fig. 13 Comparison of main physical and mechanical
parameters of silty soil before and after
dynamic compaction
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