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In—situ Strength Characteristics and Stress History Effect
of Silty Soil on High—speed Railway Cut Slope
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Abstract : Considering the issue of reasonably selecting the strength index in different construction procedures
of high—speed railway cut slope, borehole shear test (BST) was carried out on silty soil. The influence of loading ad—
dition way on in situ strength characteristics of silty soil was studied by adding different normal stress levels and un—
loading to a certain stress after adding a higher normal stress (herein called preloading), taking Hajia high speed
railway as engineering background. The results show that in—situ stress—strain curves of silty soil generally present
the variation characteristic of weak hardening. Preloading greatly contributes to the shear strength, mainly in cohe—
sion. With the increase of preloading from 0 kPa to 400 kPa, cohesion increases distinctly in the increment of 18.7~

51.8 kPa, while internal friction angle rarely varies. Both cohesion and its increment after the preloading are nearly
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negatively linear to the water content of silty soil, but a critical preloading may occur when water content reaches to a

certain value. The cohesion is positively linear to preloading, which should be fully used to back calculate the re—

quired preloading according to the safety factor that the project should satisfy. It provides a reference to engineering

design and construction.

Key words: borehole shear test;silty soil ; high—speed railway cut slope ; stress history
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2 KBERS S

MR AE 75 5 AR Y PR g0 25 5 KR B0 TR
JEE N A4 5 ACR w0 2153 R 4 2 :0<20% . 20%<
w<22% \22%<w<25%F w>25% , 37 FL N 5T YR 56
() g—s B IRUNE 3 ffs.



PN === QSRR 1Y)

2019 4F

102
) 8ot , _ ] _ 150
120 —0 kptrw =400 kPa P=200 K200 kpa A — =300 kPa
P 4 =400 kPa
=100 kPa o=150kPa 120}
0=300kPa 5 go| L]
2 90f g & = T R
= =200kPa 3 < =90t =200 kPa
- | £x /0 | gk ...\ = | PEF TUS S ip. = | K P00N00000
L R 40 = kPa R 2
E 60 150 kPa &= =50 kPa 1=} = 6ol g_—slg‘l)(gd
= 100kPa iR o=25kPa iR o238 kpa B -
= 30t 75 kPa 20+ 30 |
0 kPa 30} 4
=25 kPa r
0 0 : s s ; (| < — (1] -
0 2 4 6 8 10 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 10
SYIAFE s/mm BPIF simm YIS s/mm
(a)w < 20%
- _ - o=300kPa 150
O a00kpy B 20 s00kpe S g pi=400kPa  gpeicems
P - P £120F =400 kPa
s 60 90 _ . =
£ A 9=100 kPa = 7=150kPa . e
B S g=50kPa 290
=2 R 40t Reof = '
E ﬁ ? . irzR 60 g é
=R = ¢ o=25kPa R o=75kPa 0 kPa
20 [ 4 301 o=38kPa 30} =50 kPa
oF— ' 0 o
0 2 4 6 8 2 4 3 0 2 4 6 8 0 2 4 6 8
B s/mm BT # s/mm B s/mm BT s/mm
(b)20% < w < 22%
801 - . 1207 - 150 1 =400 kPa
=200 kPa (r_zon £,=300 kPa U_3Pa p=400 kPa e
& o0f =100 kPa £ 90 0kPa _ 00l g =200 kPa
é é I:CHG 00 e
SN R AR 0kPa = =~ * 0=100 kPa
=401 =60 -\; 00000
= &R 75kPatj 50 F &
R ot 25kPa ™ 50 | =38 kPaiz =50 kPa
A 2 A 1 0 . . ' 0 n . , 0 L ,
0 2 4 6 8 0 3 6 9 0 3 6 9 0 3 6 9
BN s/mm BIYI{ A% s/mm BIYI % s/mm B s/mm
(¢)22% < w < 25%
_ , 401 401
p=200kPa =200 kPa p.=300 kPa p.=400kPa =400 kPa
g veeered =300 kPa =200 kPa
~ - L =
s 100 kPa £ 30 150 kPa <
< =50 kPa . < =100 kPa
-R 75 kP RZO L 5 h ! —RZO + SSSSSSSSsSSso
= i 4 el I =50 kPa
= £ 0=38 kPa =
10} f 109
0 2 4 6 8 0 2 4 6 8 0 2 4 6 8 0 2 4 6 8
SYIHFE s/mm BYIALFE s/mm YIS s/mm

B sfmm

(d)w>25%

A3

R FRAAT BARF T Az 23 5 Ty A A % & i £
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Fig.4 Relationship between shear strength and normal stress under different preloadings of the silty soil
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