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GIS-based stability evaluation and zoning .
taking a highway landslide as an example
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Abstract ; Taking the landslide of an expressway as an example, this paper analyzes the engineering geological
conditions and the deformation mechanism based on the field investigation and engineering geological
exploration. The stability of the landslide is evaluated and zoned, using the method of combining the transfer
coefficient with the spatial analysis and data processing function of ArcGIS. Based on the theory of limiting
equilibrium, the shear strength parameters of the landslide are obtained. Using the ArcGIS space interpolation
and grid computing, and the mechanical formula, the stability of the landslide was evaluated based on the
three-dimensional simulation. The results show that under normal operating conditions, part of the landslide is
unstable. While under the extreme operating conditions, such as rainstorm and earthquake, the unstable
region of landslide expands sharply, and the whole stability is very poor. The part needed to protect of the
landslide can be chosen, which can provide valuable reference for the expressway construction.
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Fig.1 Plan of engineering geology of the highway landslide



$ 24 - X P, EE FE T GIS By B SRS R P 40 X —— DA ol S 9 33 )

2018 4F

e H SRR TR RIE AT E 0T 2 R dAE T 2 5 4
TS
1.2 HUZ A

HR A b 22 8 A 5 B R385 (K 2) iR X L )2
PEEEONE R AH AR Q) MRS+
L EORERZ QU MR+ A+ HER S
HEH (K o) Jem Wb,

500 - - ZKO1

a0 F ) ZK02
480 [ | I
Z470[
SE 460 |

¥E 450 [ | b
440 | e

430 | ==
2k,
0 30 60

T

90 120 150 180 210 240 270 300 330
FE B /m

2 BEIEMKIEE(A-AFE)
Fig.2 Profile (A -A’) of
engineering geology the highway landslide

(1) 55V R AR5 (Q,) B BT &b+ AL 46 i B2 Al
PedE R BoE O 204 6, TR, S8 a -
Yo JR R Koy A JE AN Y, I 48 22 8 K, 5y Ktk 22 5 01
Me, e 22, L haS M. R 0.3 ~
1LOm B+, RIREEH 17.5 ~20.4 kN/m’ | i
PR~ 27.6% ~33.8% ,¥8FR N 16. 1% ~20.7% ,

(2) 5P R AF G (Q,) HAy AL 45 iy B2 R ¥ B¢
HERRZ URAR LB R K, 08, th % - 550, i ol i
A kR kL AR He B KA s 20 TR B /N RS
225 KA . AR Hy KA [R) )2 467 Bt 4y
ANTR B Ay 3 DL KA D 5 B XUk e 5 A
Y 80% R AR— i 100 ~200 cm, £ K25 250 cm,
K MHEAR 4 Yo £ s AN TR

G)HERTHREEM (K o) o5 Hkbia e, 2
R 3 VBT ZE ), 5 B ok XUAR e AR B
B A REE R, A 2 PR B AR, K 5 3k h
R A R e, A2k, 2E3.0~19.3 m,
AR F =% 11K 71 P, =44 kPa, {f FII /K %
W, =4.2% , KRG B ia Ao KUK T 1 R B0 A
PUEGRE M 1. 67 ~2.96 MPa, -4 2. 81 MPa, HR¥E
BifliE s, — M Am UL LS m RN E S A A
PR R BRI A 2 4ot m, A 8RB
ZEAEEE g kAT,

() HERPREEA (K o) FENEKA K
@, R by - AORLAE A, TR S R4S, A R

SR AR BB R R, T KA SRR e R A R
R BIE 1.2 ~12.0 m, o XUAR RS A i 7B gl e e
o B A 33. 54 ~43.31 MPa, £ 4 39. 20 MPa,
1.3 MGty i 5=

R 4l b JoT 1 A, 2k B 2R B Y 1 R R AL A AR
#8122 7R 3000 £3°.64° £44° Kk FH A 2 4 fhi 1A
82° J 178y 241, B i £ 22 K T 70°, AR IX Bl b
BTGE AL, 2B B G % o w2 AR, O
RINAY F LW Z —, &K% 24 km, BEFEEK
ATEHER TR EEASH EAZN, XN HE E
R JZ NRP R T G, TRMZE N ERT
Gis A Wi K T 300 m, o [ dk 15° ~ 20° 7R, fiil 7]
A6Vh i fh 82°, E-G 2% S LA Y M B B 171 191 1) /e A%,
E QU TR o 1 11 = Wl /N 1 s | A s R 10 T ]
AR ABAf 68° W2 I &L A BY R W W, AR B i

MAE b B 7 3h 2 B X %) &) (GB 18306—
2015) Ml 52 2l W o 3 32 DX R T ) B i 7 3 s g i
FRAE R X)L 2545 ()1 48 51l 8.0 R a8 K s
o A R TN BRI IE) (2008. 06) |, 804 37 [X 3 7% 3
WA N SH 0. 10 g, 1 7% 2 Sz W 3% e i J5 481 2y 0. 40 s,
i B A G Sy VIEE
1.4 JKCHLE

5 X M K RT3, 56 16.0 m, KR 2.5 m, K
BER T AR AL, AR F S BEOK R 759. 1 ~ 1 155.0 mm, £
BT 6~9 7, HEREW AN 75% . HFKER
RS EUE FSFL BTG K S B A S K o AU AL B
pI N g =y e A U VNS @ e & e e o LI 8
PIEETR 1.0 ~18. 0 m; Jem R BK £ 2 MA7 T 5 e
FERA WAL R B T, 2 B A AR B RN M
SLBR I FEHL Y R

2 B EEAYE

SRR T SR A A A A D AR R AU HOE R
(9 —25 B0 o BT UL B M 2 T R T B
P EE T2 R DRI 35 4 T AL ) R P 35 A TR A
ERUF NI

IS X ARG T 2 O e R Ll A RS R BT R R
WA W R o 52 ZIRWT R SRR, AN R
Mo JR KT o DX e T A o A AR R R S HE B U A
R MBS LA . HE BUR Y BT h b o U8 A £ 0
Ty o 286 K Ao T T T R 67 T I DR AR A HIOHE AL
Gk, MERR )R W SRR BRI & B T s
B B2 R Ve R b M R M oA £ 5 R AR



52 1

i XA S [8] S SRUA R 5 2 1 2 o5 T (o 3
R o) KA RFGWOIR . SERBUZA B O BA WS 5 T 7%
P SR | P NE ST D) | BE SRR B 4 RoaP 3

T AT S 2 I U K B 2 RO E MR K
N VT X S A £ o ) g e 6 R B ) e 2 T E— PO
ST S T s, B AR 1R i 23 T 1) B R I 3 AR I
¥, P AL M A st WA, BT 0 FIR BT 0 B AR, DA T 7
T SR 5 I BT U)o 2 AR AR L A L )
i R, WM Ry A8 2 R K R # R K B AR
PE— DR T R R o FEAR RO AL, ik 2R
TR 5% T K B A, Bl s A s £ ok
Ji 3 48R, 35 A 2 T K e i) 45 PR 38R 0 oA 3
A AW 8.

3 BEREMESN

3.1 BRFEEHS TR

R i o £ -5 Al £L BB 5, T LA R A i S O 9 3
F10 8 3 300 B e e A T 09 2 18] 0 A A 00 o T S SR T
PR T R AE AR RO A I DA R T S T BB A Y
R, b BT B, RN SR B e R AR 1
FROK BT Y A B 00 5 R AR A, AR A AL
Y16 5 T R T H) 20 AR 25 AT AreGIS 23 8] 4 % 1
A {ELHE AT 2 1A 46 L, #F 000 0 A% T A1) 6 B MBS 25, 7 it
Fith R T S K T30 23 D A A A B Y
THUTAT g 8 S T, JVSE AT Ay 0 A% T , WA 5l 28 R 98 7% T
— A A S A (181 3) 5 B S5 AR 52 07 K 09
JE TR A ) B 2 SRR bR R AR A
1922 4 200, A B AR E R B -l i o X AR
TAEE DL 4,

/ /
A
yd ! //
)
7 \
K

[

s |

::‘ | T kPE
/ T 7’
YAy - //),

Y omuE |

B3 GIS Z#MEHEEEEE

Fig.3 Three-dimensional grid column model of GIS
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