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Development on physical model test study on soil nailing supporting slope
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Abstract; In order to improve slope stability under the combined action of engineering disturbance and
natural factors, and clarify the process and characteristics of slope soil nailing under different loading
conditions, the optimal support mode and layout technology suitable for the actual working conditions were
selected to ensure the intrinsic safety of the slope structure system. Firstly, the physical model test process
and results of soil nailing support under three types of static, vibration, and centrifugal forces were

systematically elaborated. Secondly, the characteristics and applicability of typical slope support
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technologies and new slope support methods were compared as well as analyzed. Finally, through physical

model tests under complex environmental effects, the deformation and failure mechanisms of three special

slopes, namely submarine slope, typhoon rainstorm slope and high-speed and long-distance landslide were

explored. The results show that soil nailing has good applicability in all kinds of slope support, but the

reliability and safety factor of slope support under complex and special environments still need to be

improved. Therefore, in practice, it is necessary to integrate new materials and processes to conduct

research on composite support structures. At the same time, it is necessary to strengthen the selection of

similar materials, innovative observation methods, and special environmental simulation research in

physical model experiments, aiming to improve the high degree of restoration of monitoring data and

achieve the full process safety guarantee of slope systems.

Keywords: soil nailed slope;

special environment ;
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Table 1 Comparison of factors in physical model testing of slopes
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Table 2 Static model test of soil nailing slope

e

I

157

)5t

B/ mm

Y/ (°)

bt

K JE/mm Bifh/(°)

tefl | KTk

KITAMURA

b+ 750

70 LR

450 -20,0,20

— | B

AYAZI %

M KR £

400

60 T+ TEAEME

320

20,25,30,35,40

1:30 —

SO A

B Q2 # 1

2 500

90 k=1

1 030~3 100 0

1.5.8 | FEMAEH

PR

EYUR B R

500

60 A

70,100 30,50,70

1:10 | By

JE I 45 b+ 900 —

e

1 000 — — | FFEEREW

EEN 0, P13 v 24 12 A R TOY I 1) A S 2%
sl , e AR HAt 2R AEBLF, Jinfsi (AR A Ak I
A7 2N RN ek 3 TR, B AT RS
L B D7 g X [ 35 TG BH S )

AYAZL 2D ) 3 T - TR+ 20 3% ) 3
BRI AT 28, 5 % R Rl AR 475
Fnd TR A GO (B 2) o e g R K] +
T A RERE S A e T 2 3 A K R 3 T 1)
BT AR A A TC Y S S R 50% , HAE
A LG A L B Y SRR B P T I 3 T A
B, ET S Y A R R A A A R

YA ARG P, SR E e O 1 BEUE 13 S
e %5 RN A RHE I T 00 T 5 BT 32 i 145
s AR RSy e v, AR A T
JE T BT SRS BN TSR RE 1 R W A A B R T
T RIS T TATHIAAIE KA AR R AR e VY
SOMRREE . WFFE R s BT Y A B AL B0 1 S A
OGR4 H AR B T 3 3 v s oz 5 HL A A
N 50° I MR P 3R A 14 22 e R Bme i , HLI O
MR ENE S TET IR RIEMEE AR,

RER BT DYRK TRV ERHAB T EL
BTN 1 S R il D3R AR OGS, T



bR R e B o $34%

- 114 - China  Safety

Science  Journal 20244

e
WET T
3 165 270 120
WLk
I B
2 » Tk )
QL__f | -SREEH pi
il__} it WA gt
24 [ 000000030 : ] L

1 SREF L ETINE A

Fig.1 Reinforcement of slope test with soil nailing
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Fig.3 Typical characteristics of rainfall induced slopes
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Table 3 Vibration model test of soil nailing slope
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Fig.5 Testing device for dynamic characteristics of slopes
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Table 4 Centrifugal model test of soil nailing slope
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Table 5 Comparison of slope support modes
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Fig.9 Submarine slope model test

3.2 AREWHFEEENE

EVARGIEI P IV -8ub) € SEIPS S E
DRGSRt o0 £ 288, S AR S AN Wt R 9, Hostk 5
AEAE R 22T, 76 X A7 28000 28 R 98 U 1B 5 £
T2 SECU R GELH TS5 , (75 103 9%
HERRRANE, IS U A B A R 52 5 )%
FEFTRMIC N E SR T BRSO M LA
SERRAU L3 2 PRI, DA, i/ I 1 K 0
T BRI PRI T 38 S AP AL T R HRARSE L
(BN 5 I A, AT T S A 40 26 -5 UL
BRI RAR IR T ARSI E | LU 2R
FAARPRET N IS RAEIRHILHR , 2 1A A 38 FH T 58
B IREEE S G AT SRR R AT T2

XI55 BH A6 5 Jre T S B R A1 R R 4 2
BRSBTS R A R LA
WE 3 R A2 A G A8 ) AR T | S 3R K (6 46 T =
o BE ELORF— e IS, VARt BRSS9
AN IFAEIUR R R A IR B G | B K 525 1
BRIF1E A ST, IUTHIAL HH B/ iy | s THOP i A A
BRAET W IER, AEALIE BHMERR X A A B
KA N B AR I, B A
(R TIP3 o827
(10) . BRI R BRI R AL 7 A E
Y IR, BRI 2S & R Bt g e

AR Hh 8 I RT3 T R 52 N 1) T R o A 54 ) 0 335 5
FPon S A HE K TR,
e

]

E 10 E7iiERRETE

Fig. 10 Disaster process of tailings dam model
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Fig. 11 Typhoon slope model test
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Fig. 12 High speed remote landslide model test
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