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Centrifuge model test of influence of rainfall infiltration on deformation
in loess widened subgrade

DUAN Danjun, YANG Xuanyu
(Shanxi Transportation Technology Research & Development Co., Ltd., Taiyuan 030032, China)

Abstract: To explore the influence law of rainfall infiltration on widening deformation in loess
subgrade, and reveal the deformation differences between loess widened subgrade and general
subgrade under the action of rainfall infiltration. This paper takes typical loess subgrade and widened
loess subgrade as the research object, and the centrifuge test model was established to study the
deformations of typical loess subgrade and widened loess subgrade under the condition of rainfall
infiltration. The changes was monitored for water content and soil pressure inside the two subgrades.
The results showed that the settlement deformation was the largest at the top surface center position for
the typical loess subgrade under the action of rainfall infiltration, while the settlement deformation at
the shoulder was the largest for the widened subgrade. With the increase of rainfall, the increasing
extent of deformation gradually decreased. The foundation at the slope foot of widened subgrade was
uplifted and deformed, and the central position of subgrade slope was invaginated. There was a
dynamic equilibrium process of water content in subgrade, which affects the overall deformation of
subgrade.

Key words: road engineering; rainfall infiltration; loess subgrade; widened subgrade; centrifuge model

test; settlement deformation
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Table 1 Basic physical and mechanical test parameters of typical loess

GiglUR o ehY i 253 BiE A RIARILEL %
TREARR | R SRR | B T3 8/ | R4 25 | TR ARt | 1515 25 | MR/ % | TBFRY %
>2.000 mm|[2.000,0.075] mm | <0.075 mm
% (grem™) MPa™ MPa (em-s™)
1 11.2 1.96 0.109 133 |2.443x10°°| 22 14 1.7 36.1 62.2
2) £ THEE. AR BR 5 B o il VR ), AR XE 4R 21 5 B FN R B

R LB LIASEADL 4 TR = B NS R/ i 2
PR AR SR R 58 B2 O Bl . 7R PR TR,
T AR B MRVETE L 5% 1R R 251 1 e RSB
I FH A A8 FE X 107 #9954 A by £ IE W 25 PF R

18

HOS (T A MR, L, 3 2538 hn 5 1
P ARl SR TR B 8 Y - TR = 58 N
50.00 mm, 24 725 5 Ky 5% IF, Ho (i IR 5 2 N
25.9 MPa, R4 AL 1 SE R 58 BE R 10.00 mm, JEFE



% 4 1A

B E,F ERANSAE LI TR T Y ra e B B A X

0.06 mm , S5 BRI 2 7 Ji Ik 5 B2 A 23.3 MPa, iy 3
WIHM 90% , FF A g 2K .
1.3 BEFRAE#L

AR ES R ] TR R S, T AR R
PR N = R Bl | R R VBB R A | $ o
WS I PN R Ak R, RO Y S A R, I
I WEE Y O H S O B0 E A
W AR /N, G AT R 55 AW Sk A &, W] DU B R
A A AL R R . ) a4 il K A
{14) 388 7K B[] Sf 42 il B W R 1] o () PR RN It Sk 15 &) A
B E AR 0 Hp R T IR, KSR 12 em , AT 56 A5
TR TR 4 X 35

AR YRES IR I I FEAT 4 R TR, B 3 R FT 24
Sk B A BT 6 WS HEAT R B ORI RN
500 ml (A Y TS e HLIX 1 a FER &) , BRILS IR Fa
Jo PR AT T — YRR TR 5 575 4 VR I T S il 4 o % ik
H B IASTE A Ja 54T , B 58 500 ml,
1.4 #EELGIT 5 HME

BRI 50 2R R VTR B 1 T Bl B L, 45
FUAA RS R/ K 100 emx40 emx80 cm , 5% #1185 + Hb
FEJE 15.00 m, #% 3 45 =7 8.00 m, B il & 4.00 m,
k9 B LR b A 5L L Y 8 - B e K HL A B [ R AR TR
ABIAERTY A3 v XA 78 4 J2 B i) 200 it Ak g
il i 5 A L Y R R R — B, A BT I
e =10 - s w9 I W Py VA 1) =
B I R b P e S A, Hrh BRI TH i
ERA T 1.5 m, 528 1.0 m; 53 & B ik
Vi) % 5 e 57 B 43 I B B — 2 b TAR &5 8 b B R
SR DL 85% il Hin 3k LA b F R AR 16 7R S 4K
90% ¥l , - 1 IR 11 1 52 FE 2 93 % 54l

R PN B3 15 LB K R 7 L R AR s, M
TN 86 5 PN 5 K R e A TR 7 B B T %) AR AR T
R 4SBT B X 5 L T0U T rp o B B S
39l v % I A e 3R T T 4 A7 B A AR T W
B IR Y K AL B A s N 1 TR

ARG B R - O K 3 )20+ R, i
il B S K R B 24 b ARUE K A 45T Hi BRI E
W R S BRI F B0 AL
WA, [R) B i 2 T o 42 s 0 PN 5 () 4 22 o N 25 8
B AL TR, 4 BRS040 2% 48 7K A R o4 T Mo
3k @ [ E WOCAI AR IR AR IREME 54, D

W

RORERG ;G I B R BRI, A
YOS iR i 17 0 B 433 4 10g . 20g . 30g . 40g
50g, RIAHALEE R 505 © 250 HLIRFE SOg Ik s 17
BARER , PR, ks 2R ER
PEATHE R R, QL T 2, #E — U R R A 4D
RO S5 il ; @ JFI2 58+ B0 & B, Bl 540 58
I RS A A2 G B TR S R, I B SR Al
WL TR E BB, /2P @ iR —
WE LIRSS, 1217 240 9 B R AR T AR I, PRk
TR HASE R I , 5 A6 ;@ 150 58 i L i
I FFAZ RIS IR B R It L K 3R

e - e T OB
T T o HEATY
B " Hs1 3 HKHRHS
S1eps2 . = WS

2
.
/
.
.
.
Z
o
.
o
o
.
.
o
%
.
.
.
.
.

30

A AN

A S ANANANIN AN
INININ

NONINENININIRINININONININON¢
ININONONONONININININONONINONINININ
2272222772777 77777 /77777 7777777 7777777

100
Bl Bo#AAE(E15 cm)

Fig.1 Centrifuge model arrangement (unit: cm)
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Table 2 Comparison of sensor measurements and calculated

values at different accelerations

R
BO | i IR Bt {E/ kPa Fxt
NRJE |{Fi/ kPa ==
%

HSI|HS2|HS3|TY1|{TY2|TY3|TY4|TY5
20g | 100 | 98| 96| 97| 99| 97| 98| 97| 97| 0.7

40g 200 [197|194 (196|202 |194|197191|196| 1.2

60g 300 [297]295 (288|300 |291|300(291|300| 0.0

80g 400 |392|396 (392|406 |389 (398|387 |394| 1.6

100g 500 [499|503 484|501 (4794931488 |494| 0.7
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Fig.2 Comparison curves of sensor measurements and

calculated values at different accelerations
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Fig. 3 Changes in volumetric water content after rainfall

infiltration for loess subgrade and its widened subgrade
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Fig. 6 Rainfall infiltration deformation of typical loess

subgrade
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