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TREATMENT OF EXPANSIVE SOIL SLOPES BESIDE HIGHWAYS

YUAN Conghua', ZHOU Jian>, YANG Mingliang'
(1. Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei 430071, China;
2. Office of Hurongxi Highway Construction, Enshi, Hubei 445000, China)

Abstract: For the uncertain factors of expansive soil, the characteristics and regularities of expansive soil slope
should be known clearly before its design and treatment, so that the pertinent measures can be taken according to
the similar slopes. Based on the tests of cutting slope, analyses of the expansive soil features and the reasons that
the three expansive soil slopes fail, slope cutting method, anti-slide piles, anchors and retaining walls are adopted
separately; and the stability analysis under the four conditions are also analyzed. On the premise that the slope is
stable, the merits and disadvantages of these methods are judged separately from the views of economy and
environmental protection. For slopes lower than 12 m, the cutting method should be adopted for reasons of
economy and environment. In the procedure of detail design, the in-situ conditions, ecological aspects and the
costs should also be considered.
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Fig.1 Sketch of swelling soil slope of Hainan

open-pit
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Highway in Zhenjiang

B W A ARG R AR
Wt s R, AR LAY 100 m R BZAK 13
o BUUR AR ER L TSR, (B
AAEMTHER S, AR NBIERTE, BEE
Wk, AEILHUBT SRR B, R 4 At
B, 9PN REIR AR S, fERUK I RESE
R, SBARAZ AR LIz driet, ik i
a7V, A8 MRS T, KRR

g AR, A A BT AR, X
ARK BB IEHE, RTINS
IAAL S Vetl, fRIGLE T B AT B s 24 (1 51
v I

38 3 AL, AR L RAR I T 2R
PRI Z R AL 32 2k R IRA L, B
LRI AL AN, RS IE R TR, o
XX LR FILIR R 73 TS, A BT i A K
TR B

4 ERSEABBAMLIDKES

TERZIK Ll s e Vvt S o b, s T IR 1
ILEI R 2, HEGEEE — AR s K 1 A
FEOER 3BT 732, 5 A o0 AT D7 Vi o] S e b 48 7 I
WK AR AR R b . Dk, ZERZAK 1 il 3k 4
a2 AR R 3 R AE R K A TR B
Jnt 16 BRI IZRK a3 R AT, Xk i
WHOABHEAT S T U A SO gk ik
6 Qi Yrel i o = K TR B DB Al 4 LR TR
41 ¥ A

R AN i B35 10 8 W R P A P A T
— MR R AR E Y 1.5~2.0 m, {EEEELR
HRREMIRIE A 2~3 m, K I IR — R
e LI hE, HARE, FEAEUEMLG. AR
FB MM LR — M 1D 4~1 16, FHmK
ON B BRI A A 18 AR 12 B2 e 3t A s ]
W, HRERAGP S BWIE 2 LA A RGN
HeK$E i, MK a3 mTfE 10 1.75~1 2 2.5 13tk
ERFERR S, (HASREAERE ) FAE KK, VFZ K
AR R 10 1.75~1 125, HEE
Yo G — BN (— AN 2 LN ER) AL,
T B KUTE R B s AR b S 28U K+
P, s ey Ik S, Rk, K ik
FEAS ) E T AR 1] LR 4 B i e o ], A
HARRSA A0, REFS B IIARE

YT 12 m migg. PR Ak, e 10 2.5
Wt fa, R IR ) — et ol F A
120 kKN/m,  ANTFEER RN J7, % o [l ey S Al 3
RHHb R HE K S I

S A TR IR a3 R ASRr iy B DA R s
1910 53 B, S A8 0 A [ R M - S g o [ %) At
Bii i B - PUBT SRS FR bR ¢, o (EHBES/KE LT



*3076 ¢ FAA D1 TR 2007 4F
TR R AN e . 298 R A BRI N

SR N 12 m, BRI 2 S0k, B 3, e

TOVGE. TIAhE S8l A B TR Ak R AR TR AR, 4 5 /A /’% 52 4
RHEEREE, TTBURIBL 4 Fo7 s+ B4 Lsseom / /8 S

Yot AT 4896 08 gk any

(1) HIBsge s B3 pisEs 125, 78
WALV B RS RS, BRIV K RS, BKER L
WA BURIK 3, AR Ja AR AR AT R
FHAERT A BOAKRS AR 2E . AL, GBIl
KW AP SRR T (LI 4), G B A B /N K
A

2.0
-  —

235 0.8
. . ~ ~Lias ) rO
shgorE 7 T~ 708
r s T ‘E;\g#
BER 18 gakE.
KA E T

0 4.0

6

K4 HiBRgE i
Fig.4 Cutting slope method

(2) B 72 RS — I R R A
FUIHE, PUEMEN 1.2 mx1.2 m K7 b, b
PE 4 m, PETIREBRRE, F&ILFEZT), K
J8m, HEAMEET 6 m, BEAPUEHIEASIN T,
PR L IREE 1 It 10 2.5, R
MYy 10 1.5, 25 2 yamdsh 102, A
TR FHWORAE AR, G BB 7 B K s A O
Kl 5). PR BRI, RN TR .

B, m

K5 e s =

Fig.5 Anti-slide pile reinforcement method
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Fig.7 Anti-slide retaining wall reinforcement method
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Table 1 Construction cost and reparation cost per meter for each sub-project
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