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Abstract: Relying on the loess subgrade reconstruction and expansion project of Shuozhou South Ring Road, based on the scanning
electron microscope test and Grain flow numerical simulation analysis, the microstructure characteristics and stress changes of col-
lapsible loess caused by the difference of porosity were studied microcosmically. A three-dimensional model of construction mechan-
ics for collapsible loess highway roadbed was established using macroscopic numerical calculation methods. The settlement law of
collapsible loess roadbed in highway reconstruction and expansion projects was studied macroscopically, and the effect of roadbed
parameters on uneven settlement deformation of new and old roadbeds was explored. The research results were indicated that collaps-
ible loess particles were mainly divided into loose particles and agglomerates, and their particle contact relationships mainly includ-
ed: support contact, inlaid contact, and dispersed distribution. Among them, the support contact structure was most affected by the
moisture content. Under different confining pressure conditions, collapsible loess samples with different porosities went through four
stages of development during the loading process, and the porosity had a significant impact on the peak shear strength and residual
strength of collapsible loess. The maximum settlement and deformation of both new and old roadbeds were affected by the widening
width of the roadbed and the depth of the excavation, and maintain a relationship of equal increase and decrease. The foundation
strength was higher,and the settlement deformation of the new and old roadbeds was smaller. The groundwater level was higher, and
the collapsibility of loess was more obvious, and the settlement of new and old roadbeds was greater. The higher the groundwater
level, the more obvious the collapsibility of loess, and the greater the uneven settlement of new and old roadbed.

Keywords: collapsible loess; subgrade; settlement deformation; discrete element; finite difference

Yots H #3:2022-11-22

E®WE : HEKHAREEHBIIE (52179106)

F—EEEN . HGK(1997— ), B, IWREY A B0 58 A4 BT 7 S5 T, E-mail :202135057@ mail.sdu.edu.cn
« BISEEE N RN (1978— ), 5B ISR 88 14 500, B, EEF5R T A £ TR, E-mail : wuke@ sdu.edu.cn



164 A Kk 2% % Ml (T % W) 554 45
WA | ST I 5 00T 3 1 K LR 3 A0 UL [ A
0 3% B RAL R

Bt I A2 3 P G O R RS, A AR 2
YT I R TS5 RS2 0™ L P 2 T E B A
el fE S8 38 28 35 & R I oK, 2 O 2 M
AP RIEHFEEDY | BIRE T e Y H# R
fe 1B BT (R R B AR AN AT R S
FOHTIH 3 Z IR A TR 22 5210 UG v
XA B, A0SR AR T A DA X S T T 2
FEIE A BP0 A2 T2 R A, 00 SR 52 M) A B 1A T it
G B o Nl Sl W NGB AT VR0 17 |
Uk, N AR AT T R R S A oo As
WA TAE I WA, 40 BT 1 i B B TE B 4
B I AR R T 5 I 25 AR T e b DXk Tl T
o B N 2 3T 53 75 1 B 2 B KON X TR Y R e
Zhen %V 7R IR B M 8 AR EE A IR
KRG TRBE A+ LA 038 in , HE N AR 25 A AR OE P
A0 D0 s A R S B TR R T X
RGeSt T 7R W A SR 50 | IF S5 5K P41
RS R T HT ; Tia ST BT T IR G M
TAEB AT 2 18] 6] M0 )4 F R 28 4Rk
B 5 M A 3 Ao Xt AN [ A B A R A R
BT B IR AR TE | Bloi B2 5 ma i ey, $2 11 Tk
SRR A BB 7 A A B A T L s Ma 450 R T B
BY R AT, i — 25 B UE T K e R K ek R B
AT LA AR A A PR RC J2 SRR I 1 4 391 3l ) B
FERE ARSI T 7 1, 5K 3 T i A R
P22 S UTRE R RZ M PR R JF % K8 -3 HEpE AL iR
TR IR 1 T O 5y oA e B A A
SEUERIUSE RS AT L, 434 1 1H i DT R AR
T — Pl FH B SR T TR AN Y ST TR
Pl bR i ; Giomi 2" 2R ] Comsol Multiphysics 4%
b R i I 26 IR B AR R i — 2RS40 T
MR RATE R KRS 1247 AR e s R EeE TR
FHIZAE R A TR B T ATk

SR, W B 1 2 RO ) 22 R A B L B L e e
PS5 FR i — 58 % . ABESERAE
PPN T P P B L R TR T R
6 FURE IR ( particle flow code, PFC3D) #4843
B, OB 53 FL IR 38 10 22 S Pk 5 SO P 1 v - 1o
LERREAE S L S A AR, SR A PR 22 43 (fast
lagrangian analysis of continua, FLAC3D) % S 41
TR T VR B P % S B i T g 2 — 4k
LRIV YT /N 54 A = W T4 V2R o o - ST

1 BRI FHEET R

1.1 I#ESR

PN T R 20 A7 TR 25 X AL, 74 e 28 — i
(K0+000) ,—FLI0] A EAH , 528 )\ % ( K4+790.193)
IR I, T A I IR % S B O 24.0 m, R IR
ARG TH B AT 40 T8 oo it T, BT 0 T8 sl
JE TERE R 45 m, BB KL 4.79 km, I E W
[N 408, WA 1.2 Fis . AT N e X 32 22
Sy W RROT T A, MR A — o R R AR,
[N EE = A o () 2 W ST R B PN =
1 061.30~1 087.87 m, i KR 22 26.57 m, R4k Hs
FhgE A it H B R AR 3 2R 12
REREL 2 BAHELRE L, E3E ML, b
TACHFLER K, KA 1.9 ~9.0 m, /K7 b5 5
1 064.07~1 078.01 m, Hi F/KFAENHL 0.5 m,
AR i TR A5 5 0 o 5 2 Ik LA B %
S b 72 296 UMY % B (K2+635.143 ) I i
T oA

|
mlus s
5
8
|HE
. ;
ERH
—
B>
!
!
1
i
!
SSE |

T ——

I ENEEEAN S A

Fig.1 Construction location map of South Ring Road
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Fig.3 Morphology of loess particle units
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