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STABILITY EVALUATION OF HIGH SLOPE FOR HIGHWAYS AND
OPTIMIZED SUPPORT DESIGN
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(State Key Laboratory of Geohazard Prevention and Geoenvironment Protection, Chengdu University of Technology, Chengdu,
Sichuan 610059, China)

Abstract: The high slopes of highways have many features, such as the large number, the complicated geological
conditions, the high-speed construction, etc.. Based on the feature that deformation occurs frequently during
construction period, a perfect operation method of optimized design is proposed with a specific case of Tangkou—
Tunxi expressway construction in Southern Anhui Province. Through the work flowchart of general survey of high
slope—proposing advices on partitions of optimizing design—choosing key slope—optimized analysis of key
slope, the research results of optimized design for high slope are achieved. With the efforts of employer, designer
and constructer, the scientific research results are employed quickly in engineering construction. Based on the
combination of deformation theory and strength theory for slope engineering, the stability evaluation and
geohazard controlling methods for key high slope are performed on the basis of geologic process principle.
Through the stability analysis of deformation theory for slope, the modes of slope deformation and failure, the
development processes of deformation and failure can all be determined. Combining with feedback of construction
and monitoring data, both the present stability state and potential position of sliding surface can be analyzed.
Afterwards, using the analytical method of strength stability, the required data for the design of slope support can
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be achieved; then the design can be optimized. Subsequently, in terms of deformation theory and the feedback
information of construction and monitoring, the support results can be verified; and the further optimization can be
realized. The detailed practice shows that the proposed method can realize high-speed excavation of high slope and
normal service for highways.

Key words: slope engineering; slope stability evaluation; optimized support design; deformation theory; slope

strength theory

1 35l

jillfs

—BORYE, AR TR R T 30 m KA A
WRIRT 20m i+, Ak, Tl
B TTiRZ, WHHES, MRSEIMEER: 2R
FATHIEN, WAERRIA R Z, YT
eIl AT R A S AR it T T
Wk, TR LR . S R ILIA A, A
BB A KT, I IRRUE 2 e s ) 2 4 e
WANFE TR TRRIAY,  BEvhHr Bot i B R B =
B S B A R E UL AR 2 AL, T
IR I T R R . R, TR T
WA AT 5 S T R R, AT
X T ORAIE 2 % R T I W B AIE o R R
X

HAT, w3 i s pepe et 2 BR300 i
WWETT, AEIE TS0 A A REAs L, SRR R
i JER AR PEBEAT IR, S I S 45
RS T A a7 WA S A DU N TP N S
FAE KRR RIS AR TR, HAreBH &
MA B A AU PEVEGT S DAl Bt 0t T A6 Y
RGUAR, R TEPEOY th b WA AR PR N ] 32
POALBETE (S48

LARE R L DX Sy T 28 i 1 — R B Ry T
(R A B5)54 A ETASON B, RSO e
AR E VE VRN A S B AT, SRR
PN A R R LS ST BRI R Y AN
L6 ) e A s A B, PR T AR
P o [0 2 e S L B ik, AT TR
W BRI EL A B, e A SR v
T BAT - E [ T R

2 pAEEORRILRIT TERR

SR RN/ = 3732 SO ER 6 s - G

B, AR C A R N L, iR %,
X A A R 2 4 BRI AL BE v R STt R —
SE M. AEAEXE BRI BeE Bty BEvH it T
T, RHITECR A B bR S i 21 it T P v A e i 3
T S EIX—BUIR, AEIH SRR 52 B T R
T BT AR LA e R A L.

v v v v

| e | | mmmeinn || e | | |

eI L | A i)

PR S 5

T Rl FE PR
AL =0 L

I L

K1 TRt TR
Fig.1 Work flowchart of optimized engineering design

I ACAC BT ) 2 N AL

(1) R B A B S b A A, A
“ R A B R A A B I — i
W WIS, Gl RO A, E TR Ak
AR ENE, RS E MR ) R A 3R B
PO, TRIE B AR 2% R M 22 1R il
BEAT H T R RO SRR it T R AT 1R
gikgm A, RHENE. EEEMEi &, WA
TR TR, B & B S e il

(2) BHFALE I RHEADETT, SEAESE L
BORE, Ol AT A R AU B (A R
A PEREE I b BRI BORLEAT R R 3R,
HIBETE AL REAT PR AU BTt il TNtk B R Tk
APPCAIE T, ORUEBIF T R A PRI 3t ] 38 2 7 S5 B



* 1154«

HA D1 TRER

2009 4

He XBETE AR ORI SO E A S ST PR
M ERRGEVEH L, ALV vt B A A T IR
et JFamE AL ] e I 3RO AT AR
ARG, B AR vk A A S L,
TR N Ea T 5, PSRBT A TTA
PSRRI, I RN L a P T RE St s 5

P TAEBLARUE T R e A PR 3 214
PSR, O v T R I T AN 2 4 R I T
T LSOl AR BT U BT IR, AE
P 22 1) T R I SRR PR S REAT DAL B T 1) %
B, AR E BRI R BT T S 2 A TR ST
AR,

3 B EE

i}

e 120 35 35 Y i E 40 BT RIS 5% 0 Rk 1 Al
e FETTRE R AL R I AT K CT S
W RIS A TR A, AT A A
SERIOYIXHFIE . O AR TERRING S, il %
Iy X AT RE AR TR, IR AN AR A ik J
SERTHT AT M) BE ) 2 TR ae, SR s 1k 2 bt
kst e B, RS e T T4 X
SR T 55 H s 4 A A0 B M R R f e vt
WL . R TAEN AR X, s
FREERIAYIX L R XL S A X

T A ) H R Ak A R
SRV, FERIE SR . I
P L LR 42— (1) HURE&MEE DY (2) FasE
Pe2E: (3) M R(>40 m). il A LI 2.

LA BRI

[T it LR

+
’%ﬁmﬁ%#ﬁ&"%%%%ﬁ@"Eﬁﬁ%ﬁ%%%‘
T - T
i

’%?i%&ﬁ%ﬂﬁ?ﬁ&ﬁmwﬁﬁ

YA ENE S M

v Y v
?Wﬁmﬁ%ﬂ"%%ﬁ%ﬁﬁ" ﬁzﬁﬁz\
[ I |
Y

ﬁi%ﬁ%@ﬁﬁﬂ%‘

SCH B4 X L
Kl 2 i A A e
Fig.2 Technical flow chart of general survey for high slopes
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Table 1  Statistics of slope failure modes
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