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Secondary Compression Characteristics Caused
by Particles Crushing of Sabkha Soil

7 A F' Kim, Seok-Ju Wl 7 e’ Bae, Kyung-Tae
o] A ¥’ Yi, Chang-Tok g 3 4 Han, Heui-Soo
Abstract

The consolidation tests are conducted to investigate the soil particle crushing stress for understanding the secondary
compression characteristics of carbonate sandy sabkha soil caused by particle crushing under a high confining stress. The
rate of secondary crushing compression (C, *) is introduced instead of the rate of secondary compression to define the
characteristic of the particle crushing compression settlement (5,*). Void ratio (e,*) and settlement (/,*) in particle crushing
are used as a reference point of secondary behavior, and the ratio of primary compression index (C,) to secondary crushing

compression (C,*), C,*/C. value was changed from 0.0105 to 0.0187. When comparing with quartz sands, secondary

[e73

compression settlement of sabkha is very large due to particle crushing which is not usually observed in quartz sand.

It is observed that as the depth of sabkha layer becomes deep, the S.* and C, * increase under the same stress level.
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Table 1. Properties of Sabkha layer (Juillie and Sherwood, 1983)

Inland Sabkha=® E=

=)t} Table 1-2 3221 Sabkha

23} @7 Sabkhae] B9l B8 vt Aol

A|HFZARA] Thin Wall Tube2 S0 A| 2237} o]
2% A2 Sibkhaze] WHelo] Al gl Aol
60~80%%= LEI} Muddy Sabkha®} Sandy SabkhaQ]
545 YERRITE Table 2= 3
1A} slzuke] TakA AL U}

F7 3] g3k
AAo] A= A

B Aolck.

Sabkha= 3}5-9] YX]HES Cemented sandstone F=
Siltstone®] £ -3}std zgo =2 AAE ZH3l md

hu rlom
=)

e

A ehto 2 FAE| QI Sabkhas AMR Sme] SHES
A At vithol A K ef(SeabedF)E =A% AL
Z+5(Shell fragments)7} Tro] Z3tE o] Q31 &
EFHUSCS)ol A SMe g2 F75 Qi

Properties Muddy Sabkha Insite Sabkha Sandy Sabkha
Percent Fines (#200 Passing) 25~95 60~ 80 5~25
Salt Content (%) 2~18 2~15
Water Content (%) 25~90 13~40 4~40
In—situ Density (t/m?) 1.0~1.35 1.5~1.7 1.3~1.85
Internal Friction Angle (°) 0~22 28 20~35
Percent of CaCOs (%) 20~90 > 30
Plastic Index (%) 0~40 3~18 NP
Cohesion (kPa) 0~55 2~5 0
Compression Index (Cc) 0.4~0.95 0
SPT Blow Count 0~4 1~10 2~10
Cone Resistance (MPa) 0.2~2 1~9 1~6
Bearing Capacity (kPa) 15~30 30~60
Table 2. Properties of insite Sabkha layer
Layer Thickness Soil profile N Value qc Water table
(m) (TCR/RQD) (MPa) (m)
Hydraulic filling 5.0 Shell fragments and Fine—grain contain gravel (SM) 15~40 1.5~34
Sabkha 2.5~3.0 Loose silty sand (SM, ML) 1~10 1.5~10 6L-3.0
Weathered zone 3.1~5.8 Weathered zone of calcareous Sandstone > 50 > 34
Bed rock - Sandstone (73/0~100/100) -
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7RAEkE BATAO R, dxprY RS AZELE o
AbES A9 A4 Fejg Btk 2 & 4 9tk

HE o]x}¢=E(Rate of secondary
A)

(1)} o] Holai(Fig 1) H2)

Mesri(1973)= 2
4ol 9 208 et Aot

=R 4E & 4= Itk Mesri and Godlewski(1977)

= o] =R|4x(Secondary compression index) C, & 2]
@2} 2o] Aol ArkFig. 1(b) ).
_ Ae
Ca= Alog,t @

Table 3. Secondary compressibility and soil properties (Mesri,

1973)
C. Secondary compressibility
<0.002 very low
0.002-0.004 low
0.004-0.008 medium
0.008-0.016 high
0.016-0.032 very high

log,,t

Settlement

(a) Secondary compressibility

o171H, Ae: AZF 1,3} 1, b0l AR ZFEHe| ] st
t AR Ity 2RO AR
E3L G, G, Afolofi= thaath 2 WAV AdHRith

G =" 3)

oJ7|Al, e, = e—log t FAA 24
o] Zt=Hjoltt.

Vt_‘_o] /\] Xl—?ﬂ— 'IH

S, =AH= C, HAlog,t “

e

S, = AH— ———H,Alog,t %)

[

Terzaghi -5(1996)2 9] &5l wet C,/C, %kl o
S 7HAtkar 19tk Table 4= o] 7}R]

2 27

e
)

Table 4. Values of ¢, /C for geotechnical materials (Terzaghi et

al. 1996)
Material al/c
Granular soils including rockfill 0.02+0.01
Shale and mudstone 0.03+0.01
Inorganic clays and silts 0.04+0.01
Organic clays and silts 0.05+0.01
Peat and muskeg 0.06*+0.01
log,,t

(b) Secondary compression index

Fig. 1. Secondary compressibility and Secondary compression index (Mesri, 1973)
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Table 5. Yield compression stress and compression Index of Sabkha layer

Sabkha layer Yield compression stress (2 Compression Index (C)

(m) (kPa) :
GL-1.5 170 0.076
GL-7.0 80 0.190
GL-7.5 80 0.203
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Fig. 3. Yield compression stress and SEM of Sabkha layer
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Fig. 8. Particle crushing and settlement by load increase
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*/ O k2 Table

Sabkha Yield Loading Particle crushing
layer compression G stress settlement c.* ar/c
(m) stress (kPa) (kPa) (mm)
160 0.574 0.0013 0.0171
320 0.756 0.0012 0.0158
GL-1.5 170 0.076
640 0.976 0.0008 0.0105
1,280 1.266 0.0018 0.0237
40 1.830 0.0022 0.0116
80 2.640 0.0020 0.0105
160 3.280 0.0014 0.0074
GL-7.0 80 0.190
320 3.760 0.0022 0.0116
640 4.290 0.0021 0.0111
1,280 4.750 0.0021 0.0111
40 2.580 0.0003 0.0015
80 3.830 0.0020 0.0099
160 4.590 0.0039 0.0192
GL-7.5 80 0.203
320 5.170 0.0041 0.0202
640 5.670 0.0041 0.0202
1,280 6.040 0.0051 0.0251
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Table 7. ¢ */C, of Sabkha layer
Sabkha layer loRdle: Note
(m)
GL-1.5 0.017 .
Consider €, * value over Yield
GL-7.0 0.0105
compression stress (2.)
GL-7.5 0.0187
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