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Study on the instability condition and landslide mechanism of subgrade
slope in Mei—Da Expressway

YUE Zhonggi'?
(1. School of Science, Harbin Institute of Technology (Shenzhen), Shenzhen, Guangdong 518055, China; 2. Department of
Civil Engineering, The University of Hong Kong, Hong Kong 999077, China)

Abstract: This paper presents a preliminary investigation of the instability and landslide of a road subgrade slope that occurred
on May 1, 2024 along Mei-Da Expressway. The investigation method is on the basis of past investigation results and findings
about instability and landslide of road subgrade slopes in Hong Kong. The Mei—Da Expressway subgrade was constructed by
cutting and filling on mountainous slopes. The landslide occurred at a fill slope along a gully. The fill soil was excavated from
local soil of completely decomposed granite (CDG). The paper tests the particle size distribution and liquid and plastic limits of
the three CDG soil samples that were excavated from adjacent natural slopes. It then examines the stability of the fill slope with
a simplified geological slope model. It further investigates the catchments before and after the road construction. It then presents
a possible mechanism for the slope instability and landslide. The field observations by others can confirm this mechanism. The
cutting and filling of the hillside slopes significantly changed the runoff paths of the three natural catchments above the road.
The road can intercept the runoff along the three gullies and direct all the runoff into the fill slope. The large volume of rainfall

water can erode and liquefy the fills, which can cause the instability and landslide of the road subgrade slope. There is an urgent
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need to further investigate this mode of road subgrade instability and landslide since it is not uncommon.

Keywords: slope stability; landslide mechanism; mountainous road; rainfall; catchment basin; water transfer across basins
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Fig. 1 Three cases of instability and landslides on road subgrade slopes
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Fig. 2 Site photographs illustrating the CDG soil samples at three natural slopes adjacent to the road subgrade slope failure
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Fig.4 The 19 sub-size groups of CDG particles from gravel to fine clay
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Fig.5 The complete mass-based particle size distributions of three CDG soil samples adjacent to the failed subgrade slope
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Fig. 6 The stereo-microscopic images of five sub-size gravel groups of sample 2# CDG particles
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Fig. 7 The stereo-microscopic images of eight sub-size sand groups of sample 2# CDG particles

2 BREBIEHREMS

HR 48 AH G . 337 B R Fl Google HiJE 1A, 5] 10
S8 T R T P AR A R 2 R K 300 Bk b T g A
RUFE . (1) B T Ry 30°, R fof #7E
PeRE T SRR 238 A ik, AR (A
B TR ARFRUEY (JTG BO1—2014), 1 8\ BR VA2 T
BN N T G, B DU 7R N T 3k R 10 kPa.
(2) 7% % 2 Fh i R KA O —FP e FRARIR, 5 —Fho
R KARE . () AREE ik 58 e KAKAE i A £ 1 5 2%
RMF UG BAE, R T 4 408 s, ©
TR A7 0 5 00 VA 30009 B8 482 £y 43 i) 02 (5 kPa, 35°)
(10 kPa, 35°) (5 kPa, 40°) (10 kPa, 40°) . JFAR 58 4 X4k
1A £ BRAERE BRI R 20kN/m’, (D TEE 10

AT 13 R TE S .

MR g S VIR O ik, T 11 4 BROS AE T B I iR

BNYERTE IR EE, 45 TIX 13 FWTEI S Y E A
BT . A REOT T e B T AR P Y
Spencer A FR 557375 . AL 11 AT LOUREE 3], 28 A0 i1 3¢
R AR 22 4 PR IR B BOR, Tl A, Wi K. &
TR Ve A T B TR B G R, DAV 2 A KA S W R A1
B o R Y R /ME X ], PR . RN E A R (R
AFE L BT AEE B 6 (R EE 6.6 m) 2| 8(F JiE
9.7 m)Z[H] o XA AEE AT B X 1] 5 K] 12 faR
FA) 2 IS 45 S5 e T 33 3 T % o 2 A > 7

11(a) 45 T ZESRD M R K E M, ik 13 4%
TEN S22 R RT 1.8, J8 TRUE R AR Y
TS0 o b T 7K 20 33 19 R A AR R A B A 5%



6 - Hh T B S B R oA AR

(d) 0.001 ~0.002 mm

(e) 0.000 8 ~0.001 mm

(f) <0.000 8 mm

B8 2#THMRL. FREEMEREERE
Fig. 8 The SEM images of three sub-size silt and three sub-size clay groups of sample 2# CDG particles
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Fig. 15 Natural gullies and catchments and cut or fill slopes above and below Mei—Da Expressway after landslide in subgrade slope
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