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Abstract: [ Objective | The construction and mechanical model of soil-concrete composite slope protection
technology were analyzed in order to provide scientific reference for the implementation of slope modification
engineering in soil-rock mountain area. [ Methods ] Using a slope damage mechanism based on the basic
principles of geotechnics, we proposed the slope stability design concept of “retaining soil with soil”. We used
this basic design concept, combined with construction experiments to establish a stability calculation
mechanics model of “soil-concrete composite”, and also provided design suggestions for medium-high slopes.
[Results] After nearly six years of construction experiments and operation, the rationality of the slope
stability design concept of “retaining soil with soil” was verified. The two scientific models of “soil-concrete
composite” (i.e., critical equilibrium state and ultimate equilibrium state) and their supporting formulas
were also verified. Compared with traditional stone slopes, the “soil-concrete composite” slope protection

technology could save more than 80% of the materials used in construction, and could accelerate construction
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speed by more than five times, with the initial construction cost being no higher than the cost of the stone

slope. [ Conclusion] Soil-concrete composite slope protection can replace the traditional stone bank slope

protection, thereby effectively alleviating the conflict between slow construction speed and schedule

requirements, as well as the conflict between the large amount of stone material needed for construction and

the environmental protection aspects of quarrying. The soil-concrete composite slope protection technology

has broad application prospects in the future.

Keywords: sloping farmland; water and soil loss; retaining soil with soil; retaining wall; slope protection
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Fig.1 Installation of components, backfill compaction and establishment of experimental field

B2 t—REAEDIKSFEAGRBFHRE L

Fig.2 Comparison of soil-concrete composite slopes and damage of stone bank slopes in same period
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Table 1 Area of soil-concrete composite experiments over years
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Fig.3 Terraces built with soil-concrete composite in recent years



34 7K R E

%43

2 PR B R

2.1 #HHEBEHARGFEXFEENE
21,1 HEARBEARR E LMK B H DR
WIEAAPIRE 4 MIEK . 5B 1 B REERIZWIR K
PARGIN RT3 NN E 87 NN 3187 N A TR 9 =3 13
W IR, B A — A . iR 4 R IR
T2 B A e IR 2 T B T B A SR A
JE B B 00 5 33X S W AE WK S 23 & AR I ik AT A 8
VRZEH 3 B e A0 B . R ¥ T 0 i e B R R T Y
JYUR] 8 M A T A B Y Ok R
I 2 e O 2 o D B, IRl B DR SR E IR Ry
F, BB E A DIRZ R E

B b 01 G rp i DX DA OB H Sy 32 B g XD LA
ATRE R 3, Bl A OG b i IXOR AT B BRI
Rk S by AL TR T R B 1 RN A R
2 Mo PN I A 0 R AR T R 3 M S K,
SR T SR FH 428 o) B 38 A7 RD 3B v O &R, AT DA ok 5

TRk ELAEE

2 JSWEIRIn) ., B e b DX oL s 3 B B K B R B 1
MG IR L A e T L A b B YR G, A0 SRR 3 B
BN A OB i DB 2 Sk IR X A Bl R TR 9% L
B, SR M DA OB SR IR AR X T R B
AR A YORE L BERE M D58 1 28 ] 8, 0 e i D25 2
e ), RS2 HE ARG

2.1.2 MW THE BRI PRE E B
T HAMBE I OCR . Btk Lo e 24 m
M2, (EXE TR 3 OB A 3 T S 1 g AR ) —
MR Ak R B2k (R G 26 M 4 mT LA S 1w i sl ikt
HEATRRSE ST o A SCOE S B fa s £ Ry Vs AE
SUH ST o  WTE AR TR E RN L, TIEN
FEEEMN [ BRABN c EEGEREIN 7., HEX
A J5 320 3 1 i ST A R S R WA i AR T (GO
SN )1 (F, =G Xsina) , % T W AE B 240 b BE 4%
JI(F,, =G X cosa Xtanp) 5FH R JI(F,=c XLHZ
LRI F, =F, +F,; AR 3 & A6 53 (Ho) .
FEARBR M 2R A 4 R,

nh
,

/

W GNEN: o Nk ¢ v/

B Y BE s Lo 98 E e 2 b
W HAWRESE. )
TH. Gsin a
v
/
la
Fm ——

’ N FERE

Geos a

B4 THRAPBERAERRNFEE

Fig.4 Basic elements and mechanical modeling of soil bank slopes
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Fig.6 Mechanics for slope stabilization of stone bank
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Fig.7 Conceptual design of soil-concrete composite
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Fig.8 Gravity calculation and mechanical modeling of medium and low slope complexes
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Fig.10 Gravity calculation and mechanical model for limit equilibrium state of medium-high slope
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Table 4 Calculation results of limit equilibrium state for

medium-high slopes (large-angle elements)
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