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" Sulfide rich soil

Sulfide rich solils are soils that contain elevated amount of iron sulfide
EES

A Acid sulfate soils (ASS )- Oxidized (Aerobic)

I Have low pH (less than 4);

I Vary in texture

I Alighter color (from grey to brown)

I Often contain jarosite (yellow/red mottles produced by the oxidation

A Potential acid sulfate soils (PASS)- Unoxidized
(Anaerobic)
I Have a pH (6.5-7.5)
I Dark color (from grey to black)
I Usually have a soft, sticky and water saturated texture
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| Unsuitable for any Construction Project
A Low shear strength, stiffness and workability
A Highy compressiblty

' Transportation and excavation

Environmental problems by releasingavy toxic metalgsuchasiron,
aluminumandarseni¢

" Contaminated soil and groundwater

- Suddemass deaths of aquatic animalscopsumes largeamountof oxygen
duringoxidationprocess,

Environmental regulations amasts that associated with dumpthg sulfied
soil as waste in landfill

Introduction



Main Objectives

Investigationthe Enhancementin sulfide soll strength
and stiffness in a short and long term effects due to
adding various amountsof two different binder types

(CementandTerra)

Main Objectives
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Sulfied Solls
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SollsLocation
A Aerobic soil, Sunderbyn, S: 3400 mg/kgTS
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m Anaerobic soil , Sunderbyn, S: 25000 mg/kgTS
Gray - black 1,8 m
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Binders

A Portland cementCEM I, Cemente&Sweden AB
i Cementing potential raticCaQ'Si0,), 3.5

A Terra , NordkalkAB, Sweden
i Cementing potential raticCaQ'SiO,): 2.6



A Portlandcement consistf:

CsS, GS, CGAand C,AF

Alite, Belite, Aluminate and

Ferrit

C: Calcium (CaO)

S: Silicate (SiO,)

A: Aluminate (Al,O,)
H: Water (H,0)

F: Iron (Fe,0Oy)

Compressive Strength (psi)

Material

60
Time (days)
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SOI| Cement Reaction '

Hydration Reaction s Three Primary CementingComponents

Calcium-Silicate Hydrate “‘
(CSH) 111

Calcium-Aluminate-Hydrate
(CAH) Bind soil particles together and produce

strong hardnixture with time

PozzolanicReaction

SR Omél ‘O Y ( C S H YAdditional)
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Material



ExperimentalProgram,
Sample Preparation and Testing



Maln Laboratory SIS

Before Treatment
Natural water - |
Lossof/Ignition
Particle Density Bulk Density

MRM Leaching Tests Immediately for Egggg‘;ous

Risk assessment for sulfide soil

Soil Basic Characterization

|dentify basic soil properties

After Treatment

Unconfined(ggg)pression.Test Solidification
D,

Enhancement in soil strength and
stiffness inshortand longterms
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Experimental Program



SampIePreparatlon
MRM Leaching Test

Fresh soil samples are cut Air-dryed solil samples
Into thin slices



Dried soil sample is being ground and sieved through a 2 mm sieve



Air dried soil : 259 ot

Deionized water : 75 g -
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Bindercontent
A Cement 1, 2, 4, 8%
A Terra:l, 2, 4,8%

L{“f“ & _‘/‘ F ", » i‘ \ JA— ‘
Homogenize theatural soil Mixing Time: 10 minutes

Experimental Program
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Compaction Efforts

Cylindrical plastic tubes
(170x 50mm)

Five soll layers
Sample HeightiOcm
Sample Diametel cm

Samples was prepared
during onehour after mixing

Proctor Hammer

Experimental Program



UCS‘sampIe préparatlon for
Anaerobic soll , Sunderbyn




7, 28, 90 and360days of
curing

A
A No access to water
A
A

Cured incontrolledroom
temperature é&20° C

Samples are surrounded by
water

After Curing

A UCSSample are removed from the
tubes by using a mechanical jack

Experimental Program
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Measuringthe density ofJCSafter curing period
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Experimental Program



Testing of UCS
Samples

Testing rate wa%
mm/minute until
failure occurred

UCS machine test
Before test After test

Development of USGCsample during thetest showing the cracks until failure
Experimental Program



