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Abstract: The pneumatic-vibratory probe compaction method is a new technology for the treatment of collapsible loess. By

using the self-developed pneumatic-vibration model test devices, the model tests on the reinforcement of collapsible loess are

carried out by the above method under two test conditions, single excitation force and air jet combined with excitation force.

The reinforcement effects are evaluated. The change rules of the horizontal soil pressure, vertical vibration velocity of soil

particles and gas pressure values in the soils during the penetration of the vibratory probe are studied. The results show that the

density of soil layers at each depth is significantly increased, and the collapsibility coefficient is reduced after the treatment.

With the addition of air jet, the density of the soil layers below 100 mm in depth is further increased, and the maximum

horizontal soil pressure is increased by 20.4%. At the same time, the vibration response of soils caused by the method is

amplified. The mechanism of air jet in the process of soil reinforcement is revealed, and the mechanism of the

pneumatic-vibratory probe compaction method to reinforce collapsible loess is discussed, which provides the theoretical basis

for promoting the application of the method to treat collapsible loess foundation.

Key words: vibratory probe compaction method; air jet; collapsible loess; foundation treatment; cyclic shear

0 35 B

RAT A 52 20 HH40 60 AEARTR R TRAT KA — R
R BT AL D R 07 v, T R R -+ R %
HIHR B A SE RO L R R BN R, SR B At A
SR o A B e, SRTIRBI SRR, M
TSN LR RO, AR T 1974 40T T 4RAF
SR I VR TSR, R B T RN 40 2 4E 5179

B THRIERRES, SJEHILT Terra #RAFE. HR3h
PRI H LI Y FRARAT IR Y JEARAT PRI
DL R IOIRAT o Hilka AR TP T R S
FHRHETT, FE0HE T BAT & ERR U+ RS

EEWMB: ERARBFESE FHH (41977241 EEREREFHE
EHAETH (52008098); YLIRA [H AR 56 4E 1 H (BK20200405)
Ui HER: 2022-10-21

*E S/ (E-mail: guangyin@seu.edu.cn)



326 "+ T OB % M

2024 4E

B T8 . KETRESSERY, ZiEfEA s T
AL IR O FAAMER, TR W, I AR
B, PRESNABIM/N, BRI AR AR A Y
I EAL B HoR . 2R, IR A
FFE] 2R v et DX Bk Vit TR [ SR L A
M= DAL SE B A 5 T A 2 1 OB e AR

EEER, BEE T IR Skt T3 AN
TR A LR LR AR R BT 58, AL £
VG AT TR, A RIR TR
Wbk, SR it T S AT LA A A AR
Mo AR FII, R R CRFEBE—ERIEBO 1A
AL B AL FEUYSE . 2019 4F, kA BRI R
T BN IRAT B S [ R 1 B e 0 SRR R
%, HRITTh 2RIB AT OFZB) BT Ty
GO, R RR T IRAT 5 S IR P 3t
SRR —ASEBOR, B TR BEFE(R. AbRE
ROR 525500 5, 7R3 DA R HOHE T B2 Al 5.

ST, H TSR S R R 3 AL
PRATIR BB, JUHGS s AR R o (U3 A FH AR
AHLELER Z IR 28T, ASCRA B AT 13
PRATH SRR E, TR TH . LUK T
PRAT 35 SV I [ o 1 B Eonf Ak, 38 3 e R
AR A S Ty R0k 3 B RSl AN A
SRS, VARIN T i SR AN b R
e, PR T REFETESE RN RCR, i TR SHR
PRI NS R R AR IRCR, IR T UshiRA &
S TN 2] 34 o 1 24 - R ML EE

1 SERFESUARA
1.1 SEHRFELESRAETRE

MR MM T4 (B 1D SRR, <R
Fro B EAATEN . e MR B S B et 4%
H IR A RS

1 SEMRATE S TR &

Fig. 1 Pneumatic-vibratory probe compaction equipment
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Fig. 2 Vibratory probe with air jet
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Fig. 3 Model test devices for pneumatic-vibratory probe
compaction tests
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Fig. 4 Grain-size distribution curves of remolded loess
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Table 1 Indexes of similar materials and undisturbed soil
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Table 2 Parameters of model tests
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Fig. 5 Schematic diagram of layout of sensors in model box
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