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Fundamental drawbacks and disastrous consequences of current geotechnical
safety design theories for slopes
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Abstract: The fundamental drawbacks and their disastrous consequences of the current geotechnical safety design theories for
slopes are pointed out, analyzed and evaluated. The drawbacks are as follows: (1) The shear strength parameters of soils
(effective cohesion and angle of internal friction) are assumed to have constant values in the design theories. However, they are
changeable and can be reduced to zero due to the progressive tensile deformation and increase in void ratios and pore-water
contents in the slope soils. (2) The classical theories of soils (such as the effective stress principle and soil consolidation theory)
are valid only under the condition of compressive-shearing loading with reduction of soil voids and pore-water contents. They
are not suitable to the condition of tensile-shearing loading with increase of soil voids and pore-water contents. This condition is
actually what happened during the process of slope failure and landslide. (3) The factor of safety is a ratio of the soil shear
strength to the downward sliding shear stress. As the shear strength of soils is small, its increase according to the ratio is very
small, which cannot make substantial improvements to the soil quality and resistance to failure. Accordingly, failures and
landslides in engineered slopes can commonly occur around the world although geotechnical engineers put tremendous efforts
in preventing and controlling their occurrences. The classical soil mechanics is only applicable to the soils subjected to
complete compression and shear loading condition, and is a completely compression-shear soil mechanics theory. A new soil
mechanics and new geotechnical design methods applicable to soils subjected to either the compression-shear or tension-shear
loading conditions shall be developed.
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Fig. 2 Three examples of landslide disasters in engineered slopes

in Hong Kong in the 1990s
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L, ARFTREAITZ TR 2 AR 5K K
HTASE e AR P ASET RO N ) A AR . e AR B
IR 2 LR BN N AN, BEAN R K BT T
WRZE, HABr A7 AR S . 5 LARK i
SKASTERIA — 52 e S EAETE R T B A (BT DA T8 )
TR Z o 18] 4 375 T B /KB AT 22 AR AR o
PR EARPIRIK AT . R AR AT, dt ikt
RALE R LA IR T IALEL, EBEmE

IKBETIIE K MNITT, FESRPERTIN, AR K Z e N
TR, RS RRIE K. X BE— 20 AT A4S 10
SRS SHNBRAR, TN, R sk, =L (D
(RARE N CRERD TARBUBY SR S NS i A1 A 5
.

S=c(w)+ (o —u)tang'(w) , 3)
A, HRHERT) o BN EEE o J& T AR EIKER
(FIeRE (il 30,

DRI, I o T ) 8 R e R S B4 I, A9
AR )R R AR ER A B PR A A A AR B
MECE B i (A, SRR E S N )
WAL/ HoJRES K ZIG 2 Mk, &2, Wik
(@) Prx, TSN KA Bryksiv)
127NN 27 & 26 o

S§—0
R T TR
AR R TR 2 A e R ) AP BY o S
ZHALTGREANE . BORANS L ARAFUE 1) 59 2O
I, A AMZ IS L TR R St T TR
IR R B B 5 D AL

o
:g\,‘ﬁm ﬁjﬂ'ﬂ
+1k W
fryres w
}L lﬁ % -------------------------------------
LS BRE R

ETaT W
SKEAKE  AKE

4 TIREKEMEELAILRAIEATMIEX

Fig. 4 Increase of water content of soils with increase of voids
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