55 %5 11 b2 LN ~ S | O Vol5 No.l
202341 H Journal of Ground Improvement Jan. 2023

DOI: 10.3785/j.issn.2096-7195.2023.01.003

T RZFXEIEMRMNS HYEERRRE X 24

B KIAL, mEE2
(L. UM By 2 I TS PR 7l /90 4 Rk o E P S5 A B R A %, BTG 7% 710043
2. WX EMZE gy, BRI 44 716000)
. BREAREURIEN B R IE R E RS, ARYE I LW SR AR A POE T A PN R R R B, R
S5 IR P S AR AR 2 IR DS RBAT AT o BIXTIE 208 X VB R M D 22 B 4, SR A SRSt S e 4 #r
RYGWR T B2 W HRM RS SKE. TEE. FLEL. BREZRXR. HARAEREH: NFELHXY
=W L, WEABSSKE. TEE. WMERAMIG, SR IEMI: WIEIEN AR EKEN 17%, R
FHEEEH 145 kN -m=, FRIEFLBREN 0.9, FRIRMAIEE N 50%; FHXTLLTI S, %R HE R EGH R HKEF A
. LB, TEERZ, S/KE5EMEABHEIHRKR. REEDZ 0 E A5, 124 T HZS MR
PN B TR B LR R A 3G A, FRIGE T %A RIHER A& F M, £ TSP AE —ErsENE.
KRR WRRATEVMN: EEHTIX Dt Bi MG BT
FESES: TU4T2 XHRFRIREG: A XEHS: 2096-7195(2023)01-0019-06

Correlation analysis between collapsibility and physical properties of
loess in Yan’an New District

TANG Hui!, ZHANG Rui-song!, GAO Jian-zhong?
(1. China Jikan Institute of Engineering Investigation and Design Co., Ltd./
Shaanxi Key Laboratory for the Property and Treatment of Special Soil and Rock, Xi’an 710043, Shaanxi, China;

2. Yan’an New District Management Committee, Yan’an 716000, Shaanxi, China)

Abstract: The collapsibility coefficient is an important index to evaluate the collapsibility of loess. According to the
physical and mechanical indexes, the collapsibility coefficient of loess can be quickly predicted and evaluated. Therefore,
it is necessary to study the relationship between the collapsibility of loess and its physical properties. Using mathematical
statistics and theoretical analysis, the relationship between the collapsibility coefficient and water content, dry weight,
void ratio and saturation of Malan Loess in Yan’an New District is systematically studied. The results show that for
Malan Loess in Yan’an New District, the collapsibility coefficient is negatively correlated with the water content, dry
weight and saturation, but positively correlated with void ratio. The limit moisture content of collapsibility of Malan
Loess is 17%, the limit dry weight is 14.5 kN m=, the initial void ratio is 0.9, and the limit saturation is 50%. In
comparison, the factor that has the greatest influence on the collapsibility coefficient is the saturation, followed by pore
ratio and dry weight, and the correlation between the water content and the collapsibility coefficient is lower. Finally, an
empirical formula for evaluating and predicting the loess collapsibility with multiple physical indexes is proposed
through multiple linear regression analysis. The accuracy and rationality of the empirical formula are verified, and it has
important reference value in engineering practice.
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Table 1 Main physical and mechanical properties of Malan Loess in natural state (sample number: 245)

G TKE ?EEﬁ TR FLBEEE R E?ﬁ%iﬁl IBPERR S AR
w/% yd /(KN m™3) Si/% e I ai-2/(MPa™?) Ip s

IS ON R 18.50 16.30 73.20 1.16 0.20 0.23 17.00 0.056
5 /ME 6.60 12.52 17.84 0.66 —0.98 0.14 8.20 0.000
e 13.37 1354 37.12 1.00 -0.21 0.18 12.93 0.027
PRl 2.82 0.81 12.00 0.11 0.21 0.31 1.45 0.010

A B 2R 0.21 0.06 0.32 0.11 -1.00 1.72 0.11 0.370

F2 RANSTO=ZHIFRERSITHR GEARH: 155)
Table 2  Statistical table of particle composition of Malan Loess in natural state (sample number: 155)

B 51/mm IEYN ] w/ME FE1E RIS A R
<<1.000 100 100 100 — —
<<0.500 100 87 100 2.0 0.02
<<0.250 100 80 98 4.3 0.04
<0.075 100 72 96 7.6 0.08
<0.050 91 46 70 10.9 0.16
<0.010 29 8 18 4.8 0.27
<0.005 17 5 11 2.8 0.26
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Fig. 2 Linear relationship between the collapsibility
coefficient and the water content
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Fig. 3 Linear relationship between the collapsibility
coefficient and the dry weight
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Fig. 5 Linear relationship between the collapsibility
coefficient and the saturation
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Table 3  Correlation coefficient matrix between physical

properties
e FoKEw  MAIEES TE e fLF e
FKEwW 1.000 0916 0585 —0.575
MRS, — 1.000 0.856  —0.844
T-HEEr — — 1.000 —0.997
FLBR Ee — — — 1.000
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Table 4 Factor load and common factor variance of physical
properties by principal component analysis

LUBSE LA J 53 R DR A AR5 %
TKEwW 0.827 0.684
YRR S/ 0.980 0.960
TFHEE g 0.934 0.872
FLBALL e -0.939 0.883
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Table 5 Statistics of linear regression
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Fig. 6 Comparison between the measured and the calculated
collapsibility coefficient of samples
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depth of exploration well
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