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! SAR (Sodium Adsorption Ratio)
2 Tds (Total dissolved solids)
® Ps (Sodium Percentage)
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Soil property Value
Clay content (%) 45
Silt content (%) 49
Sand content (%) 6
Liquid Limit (%) 34
Plastic Limit (%) 16
Plasticity Index (%) 18
Soil classification Based on unified soil classification system CL
Maximum dry density (gr/cm?) 1.74
Optimum moisture content (%) 19.60
Pinhole classification D1
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Dispersion percent (%)

111

Unconfined compressive strength (kg/cm?)
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Dispersion percent (%)
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Dispersion Percentage Soil Dispersion Potential
<15 Non Dispersive
15-35 Intermediate
> 35 Dispersive
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Dispersion Percentage Soil Dispersion Potential
<15 Non Dispersive
15-30 Slightly Dispersive
30-50 Moderately Dispersive
>50 Highly Dispersive
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Cations in Saturated Extract (meg/Lit) / Sodium Persent (%)
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PH msElgm SP Na Ca Mg K
7.8 8.50 67.50 83.40 meg/l  31.80 meg/l 29.40 meg/l  0.35 meg/I
7.8 8.50 67.50 1294 ppm 430 ppm 241 ppm 9.24 ppm

! SAR (Sodium Adsorption Ratio)

2 Ps (Sodium Percentage)
® Tds (Total dissolved solids)

£\




ASTM D4647 j #lygmw b Jedims siolol —5—F—¥

Loitone Wlghy olKiws ol SoS s a5 8,5 glisl 1) Joa o olftws VAVE Lo jo 3,08
Gl S 5 s oDy, oamsdyll ialesT ol iles 6,65 o3l ) S (g iy el 3
Elige 31 2l ge basgi oy S 5a3dlS spdygialed 5 28Ty Jewily (55505l
IV ] el isas lee 50 o0 slow] S o8

C g A by, 0 0400 plsl C g B, A slaig, 4 Giulel cpl jo laSs Ll 515 (sases,

s ND1) "1,51s,.¢ 5 (ND3 g ND4) "Lasgio b o5 (gl S1s (D2 4 D1) 1515 00, it 4 laS>
(ND) 1,51 & 5 (SD) 1,515 oS (D) 1,51 03, dww 4 S B g, ;15 g oo puenncs (ND2
Ehsw 2l S8 ewyp piliee C 5 A Glatsy) & IS5 Jeily (b)) Wgd oo pends
g 2l 8 ol s 21815 B (g 50 Jg ailge 0lz £5 5 (ozas ol cdlas
U9y 3 aiges oSy Jamsiliy (b3)) slp Gedizs (ol )0 3gdse b3 (g Sl codlad

! D1, D2 : Dispersive clays that rapidly under 50 mm head
2 ND3, ND4 : Dispersive clay that erode slowly under 50 mm , 180 mm or 380 mm head
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|
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Head 50 mm Final hole >2 mm
Time min 1 2 3 4 5
Flow ml 65 131 192 251 314
Dif . Flow ml 65 66 61 59 63
Dif . Time sec 60 60 60 60 60
Flow Rate ml/sec 1.08 1.10 1.02 1.00 1.05
Turbidity from side VD VD VD VD VD
Turbidity from top D D D D D
VD : Very Dark MD : Moderately Dark MD : Moderately Dark
D : Dark BV : Barely Visible CC : Completely Clear
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1 Unrestrained Swell
2 Swelling Pressure
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Abstract

Dispersion is a process in which clayey soil is easily eroded by low-salt water. The
failure to understand soil dispersion could lead to damage to hydraulic and other
structures constructed on dispersive soils. The present study aims to evaluate the effects
of potassium sulfate on the dispersion and strength of clayey soils. To this end, the
effects of potassium sulfate on the physical, chemical, and strength properties of
dispersive clay specimens from the Kalaleh catchment were studied. The specimens
were subjected to primary tests. Then, potassium sulfate (K,SO,) was added at dry soil
mass fractions of 0%, 0.5%, 1.0%, 1.5%, and 2.0% at the optimum moisture content
(OMC). The dispersion potential of the specimens was measured using chemical,
pinhole, and double hydrometer tests. In addition, the strength parameters of the soil
were evaluated using uniaxial tests at curing ages of 1, 7, and 28 days. It was found that
potassium sulfate reduced or eliminated the dispersion potential. Furthermore,
potassium sulfate at a mass fraction of 2.0% enhanced the compressive strength by
23.2% and 78.9% at curing ages of 7 and 28 days, respectively, compared to the control
specimen.

Keywords: Dispersion, Clayey soil, Potassium sulfate, Pinhole test, Double hydrometer

test, Compressive strength
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