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Specific gravity (Gs) Liquid limit (LL)/% Plastic limit (PL)/% Plastic index (P1) USCS classification

267 418 236 182 CL
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Core number Permeability Average Design value of

Hole number coefficient (cm/s) permeability permeability
coefficient (cm/s) coefficient (cm/s)

Al 931x 107

A A2 747x107 833x107 <(1-9)x 10
A3 821x107
B-1 9.08x 107

B B-2 885x107 9.12x107 <(1-9) x 10
B-3 9.45x107
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Physical quantity

Value

Physical quantity
RO (kgmm™) 1.95E-06 ECCEN 0.7
NPLOT 3 AN 0
SPGRAV 27 ET 0
RHOWAT (kgmm™) | 1.00E-06 MCONT 0.034
VN 11 PWDI 0
GAMMAR 0 PWKSK (GPa) 0
INTRMX 10 PWD2 0
K (GPa) 000373 PHIRES 0.001
G (GPa) 0.00194 DINT 1.00E-05
PHIMAX (Rad) 052 VDEM 3.00E-08
AHYP 1.00E-07 DAMLEV 0.99
COH (GPa) 1.00E-05 EPSMAX. 08
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Calculation conditions Hole diameter (m) Grouting pressure (MPa) Hole spacing (m)

SCI-1 03, 04, 0.5, 0.6 32 038

sCI-2 06 ‘ 24, 28, 32, 36 038

SCI-3. 06 ‘ 32 0.8 1.0, 12 14
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100 200 300 400
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Category Rock type grade n<10% 10%<n < 15% n>15%

Count = Proportion Count = Proportion Count = Proportion

m 13 43.3% 3 10 33.3%
First type of columnar jointed basalt )
m2 1 3 10.0%
1 2 333% 2
Cryptocrystalline basalt T
m2 2 333%
m 3 333% 1 ; 3 333%
Breccia Lava T

m2 - 2 222%
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GRSP factor

Modulus 634 114 580 473 266 95 53 103
‘Thickness ‘ 317 135 117.1 ‘ 133 ‘ 10.6 59 229 7.0

Friction angle ‘ 373 27 1497 25 132 64 65 64

“Tensile stiffness of the geogrid ‘ 476 138 410 645 7.1 83 58

Layers of the geogrid ‘ 104 0 676 94 09 33 09

Placement of the geogrid ‘ 10 0 30 12 0 (5 0

Note:  is the stress concentration ratio of pile to soil; p, is the soil arching ratio; p,, is the tensioned membrane ratio; p, , is the composite ratio of soil arching and tensioned membrane; S, is
thii diffoweitia] Settlearinnt o sl wsd plle: - I ihis settennant of ekt sartaos . 15 th Deight of plins 6f eqmal esttlsment (DES) i sadbanlanuiils 5. 18 the setiletienit oE PES
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Parameter Range of value

Elastic modulus (MPa) 15,20, 25,30°, 50, and 100
Gravel in GRSP ‘Thickness (cm) 10,20, 30, 40, and 50°

Inner friction angle (deg) 10,15, 20,25,30°, 35, and 40

Tensile stiffness (kN/m) 600,900, 1,125", and 2.250
Geogrid in GRSP

Rt i e o

Layers and placement

1 (middle), 2 (middle and upper)”, 2 (middle and lower), and 3 (middle, upper and lower)
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Material =y > ¢’(deg) E(MPa)
(kN/m?>)

Embankment | 185 10 2% 20 03
7 Loam 1.1 205 27 35 03

Muddy clay | 17.9 16.1 10 8 03

Sandyloam | 184 119 20 25 03

Sandyclay | 192 288 265 50 03
7 Sitysand | 190 265 311 I 80 03

Gravel 178 3 30 30 03

Note: y is the unit weight of soil; ¢’ is the effective cohesion of soil; ¢' is the effective friction
adiaie: T ke th Younws thistie o of solk v lsithe Pilbocly tatlc.
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Soil layer = Thickness/m Shear

resistance/kPa
Loam 20 Plastic 17.4
Muddyclay | 84 Fluidal plastic | 16.5
Sandyloam | 32 Soft plastic 233
Sandy clay 7.4 Plastic 314
Silty sand 108 Medium dense | 39.2
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Test aim Dynamic response and failure performance of uniform rocky slope-unstable rock system
Classification Rocky slope Composition Steel plates, angles and channels
Basic Container Size Length: 3.1 m, Width: 1.2 m, Height: 2.5 m
‘Triggers Earthquake
Preparation Compaction
Angle 60° Angle 367
Material Mixture of barite powder, quartz sand, Material Mixture of loess, river sand, and water
Slope model ‘gypsum, water, and glycerin Weak structural plane
Properties Density: 2.2 g/cm’; Cohesion: 20.01kPa; Properties Density: 1.8 g/cm?; Cohesion: 0.95 kPa;
Internal friction angle: 36.6” Internal friction angle: 27.65°
Acceleration sensors “Tritial acceleration Test cases 2
M":’“‘:’“‘g Displacement sensor Deformation Test condition
ools
Test variable Seismic wave types and amplitudes
Industrial Camera Image Record

® Elevation and surface amplification effects are evident within the rock slope, and these effects intensify as the slope’s height increases. The vertical deformation of
unstable rock masses exhibits heightened sensitivity to elevated seismic intensities

Main test observations

‘The unstable rock mass is initiated under the input 0.8 gKB seismic wave condition, and the initiation process can be summarized into three distinct stages
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Pile types Total settlement (mm) = Post-construction settlement (mm) = Post-construction settlement ratio

(%)
Concrete pile 632 56 89
NPBG pile 1222 09 07
Cement-mixed pile | 191.9 462 241
Gravel pile 407.6 87 21
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Pile types Maximum increment of excess  Increment of vertical total Pore water pressure coefficient

pore water pressure (kPa) stress (kPa)
Concrete pile 134 24 055
NPBG pile 10 426 002
Cement-mixed pile | 53.0 ‘ 576 092
Gravel pile 40 108.3 004
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Pile types Weight Elastic Poisson'’s Cohesionc' Internal Dilatancy Permeability

density modulus E ratio v (kPa) friction angle y(°) k (m/day)
y(kN/m3) (MPa) angle ¢/ ()
Concrete pile 25 20,000 02
NPBG pile 189 200 03 755 03 01 328
Cement-mixed | 20 120 03 280 25 [ 432E-04
pile

Gravel pile 19.8 15 03 1 39 432





OPS/images/feart-12-1486831/inline_7.gif





OPS/images/fphy-12-1488622/fphy-12-1488622-t002.jpg
Soil pressure Field-measured values (kPa) Liu's computed values (kPa) The calculated results in this

paper (kPa)

Soil surface between piles | 314 58.1 558

Pile top 5836 5926 590.8
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Soil layer Weight Elastic Poisson’s Cohesion ¢ Internal Permeability

density y modulus E ratio v (kPa) friction angle  k (m/day)
(kN/m3) (MPa) ¢ (°)
Embankment fill 185 20 03 10 30 -
Crushed stone 178 20 03 10 40 -
bedding
Coarse granular fill | 18.4 7 03 15 28 -
soil
Silty clay 197 25 035 288 265 8.64E-04
Silty clay with silt 173 18 04 161 10 432E-04
and sludge
Loam 20.2 44 035 205 27 4.32E-04
Sandy silt 197 70 035 265 311 432E-03
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