%36 A1 Mo Jo R 5 PR LR A Vol. 36, No. 1
20254 3 A Journal of Geological Hazards and Environment Preservation March 2025
DOI.: 10. 3969/j. issn. 1006 —4362. 2025. 01. 009 NEHRS: 1006—4362(2025)01—0054—07

ETZngitsmuERILENZHER L

Analysis of Physical and Mechanical Properties of Silty Clay in Plateau
Mountain Airport Areas Based on Multivariate Statistical Analysis

SUN Wenchao', GUO Bo?*, WANG Zhigang®, QIN Xianan®*, LI Hao*, LIU Kui*

1. Yunnan Provincial Transportation Planning and Design Research Institute Co. , Ltd, Kunming 650041, China;

PIE N F 4 1

FhA, FRE L EF R E xR, B |
1. Z A SR BRSO A 7] B 650041
2. o Mo T B T 263 P A A 7 T 650051

WE: R OB R MBI Ly 2 B T AR SO R T B A B . g
AT G SBT3 4307 45 AR T B 0 SHE HLI% X OWS BB L W B8 2 M ST AT T IR A
Fo GEREH] G BR: L 0 ) SEAR LU B AR B BRI AR AR TR, HPT 3945 L2 TR W
XeFa, WIS FIRILBR L R BRI HE BRI 4 22 B A R B A 5656 R L KR B K
U3 53145 T SR FLIGE L L 8BRS L 9 R L 900 5 N P 4055 R 02 A SR I IE AR G 36 R . W B R T o K 4R
Bk TARFLB L T RN 9 BRLE S A et 0 4 « 3 2k R T TR 4 AR B R ) R R 4
AT BAIAE . b T AR FLBR LG TR P B VRS B AV B L JE 4 2 RO JE 4
AT T BRI RAR S K i AT A DA T3 BFSE IR R S X P R 8 - A B 2 s S B
SRR AR AR AR AR S X THLS T ARG T H A B8

KRB UL R b s B 2 s R

FESES: P642;P642. 15 XEFRIRES: A

2. Kunming Engineering Corporation Limited, Power China, Kunming 650051, China

Abstract:  Silty clay in plateau mountain areas is widely distributed, and its physical and
mechanical properties have a significant impact on engineering design and construction. This
study thoroughly investigates the physical and mechanical properties of silty clay in the
Jingmai Airport area via such technical methods as statistical analysis, correlation analysis
and principal component analysis. The results show that the mechanical indexes of the silty
clay in the area have a greater degree of dispersion and variation than the physical indexes,

and neither of which has a clear relationship with the soil layer depth. There is a strong
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negative correlation between the gravity density and the natural porosity, liquid limit, plastic
limit, plasticity index and compression coefficient, while the natural water content has a
strong positive correlation with the natural porosity, liquid limit, plastic limit, plasticity
index and compression coefficient respectively. Natural water content, natural porosity,
gravity density, liquid limit and plastic limit can be used for physical properties as
representative criteria, and the mechanical properties can be preliminarily determined by the
compression coefficient, cohesion and compression modulus. Among them, the natural
porosity, liquid limit, plastic limit, liquidity index, plasticity index, compression coefficient
and compression modulus of silty clay can be estimated and calculated by gravity density and
natural water content. The research results can be uesed as a scientific basis and technical
guidance for the selection and calculation of the physical and mechanical indexes of silty clay
in the area, which is of great significance to the engineering design and construction of

airports.

Key words: Plateau area; Silty clay; Physical and mechanical properties; Multivariate

statistical analysis
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