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Most Effective Stabilization
Soil Type
Method

Mechanical Blending

Soil - Asphalt
1. Coarse Granular
Soil - Cement

Lime - Fly Ash

Mechanical Blending
Portland Cement Stabilization
2. Fine Granular Soils Soil - Asphalt

Lime - Fly Ash

Chloride

Compaction

Portland Cement Stabilization
3. Clays of Low Plasticity
Chemical Waterproofers

Lime Modification

4. Clays of High Plasticity Lime Stabilization

W: United States Airforce (1966)
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{ 1 I a ™
A1 Plastic Index guilunianale lusomasidolaenali1y Cement, Lime, Lime - Fly
Ash 18g Lime — Cement - Bitumen
Metcalf (1977) laiauemsidonitusulgequnmvesan demsieh 1.2
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¥9I5MIvzAvudon Mmuzaungaluudazyiavesdy Tagfi1ieanaansinavesvinaia
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Wilmot (1995) n@19791 In Situ Stabilization Talerunuadianmanay
. = o = =2 q9 A A
Recycling luilszmeoomasie auall 1950 #9151 HauNUA® Cement, Cement - Fly
9 1 1 I
Ash, Bitumen tla¢ Hydrate Lime FIUAMNIZY Pavement Recycling aouludl 1980 Nl
o ~ ¢ Yo Py A 0 v £
mMsthusudanaunlsiuedaninunamszminssezna lunmsmauldnuiy Tee
3 [ 4 @ J 1
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AMTNN 1.2 Tﬁ‘ﬂsuﬂzmmmwmﬂmumﬂiwummmmmﬂu

Designation Fine clays Coarse clays Fine silts Coarse silts Fine sands Coarse sands
Soil Particle size (mm.) <.0006 .0006-.002 .002-.01 .01-.06 .06-.4 4-2.0
Soil Volume Stability Very poor Fair Fair Good Very good Very good
Type of Stabilisation Application
LIME S T T S P S e |
CERENT | B R B 2 WA
BITUMENS s s, L]
POLYMERIC-ORGANIC e R e e e

MECHANICAL’ %L TR I T 5 N NG S PN 3T SN 4]

THERMAL T

DS Range of maximum efficiency [

* i.e. improvement of soil grading by mixing-in gravels, sands or clays as appropriate

A11: Metcalf (1977)

MINA 1.3 wuamadenldaswauminiuidquaazastia

Effective, but quality control
may be difficult

Well Silty/ Sandy
Crushed * Heavy
Admixture Graded Clayey Silty
Rock Sand Clay
Gravel Gravel Clay
Cement A A A B B N
Blend Cementitious A A A A A N
Hydrate Lime B B A N B A
Hydrate Lime + Cement N N B N B A
Polymeric B A A B A B
Bitumen A A B B B N
Usually very suitable A
Usually satifactory B
Usually not suitable N

* Depend upon grading. (Single size sand Require higher additive content)

A1 Wilmot (1995)
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CaSi0y still gelatinous

CaSi0y crystallized

Typical fracture b.

surfaces (tension)

Ca?*saturated liquid phase,
OH™diffuses in to clay.
Si0; diffuses out to liquid,
and precipitates as CaSi0y,
which slowly crystallizes
on the clay side withdrawing
water from the pore until
reaction is arrested.

Reaction arrested
by water withdrawal

Originally woid pore,
no reaction possible

A v Y a ~
U0 1.7 mamzdrvesans CSH Tulassaisaumiednanijuud

A Ingles (1970)
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MINN 1.4 ﬂsaﬂm‘qu%muwﬁmmzfmmmmmLmaz‘ﬂiz!,mn AUUNAINITEVUY Unified

Typical Range

Typical Cement

Typical Cement

Of Cement Content for Content for
Requirement Moisture - Durability Tests
Unified Soil Classification Density (ASTM D559
Test and D506)
(ASTM D558)
(% by wt.) (% by wt.) (% by wt.)
GW, GP, GM, SW, SP, SM 3-5 5 3-5-7
GM, GP, SM, SP 5-8 6 4-5-6
GM, GC, SM, SC 5-9 7 5-7-9
SP 7 - 11 9 7-9-11
CL, ML 7-12 10 8-10- 12
ML, MH, CH 8- 13 10 8 -10- 12
CL, CH 9-15 12 10 - 12 - 14
MH, CH 10 - 16 13 11 -13 - 15

7 Anon (1990)

{ a S o v A 1 o
A5 190 1.5 ﬂsum;‘14uG’Tsmu@1ﬁmmzﬁuammﬂmmazﬂszm UWUNNINTEUDY AASHTO

Estimate Cement Content
Cement Content for Wet - Dry
Usual Range in Cement
AASHTO and That Used and
Requirement
Soil Group in the Moisture Freeze - Thaw
Density Test Tests
(% by vol.) (% by wt.) (% by wt.) (% by wt.)
A-l-a 5-7 3-5 5 3-5-7
A-1-b 7-9 5-8 6 4-6-38
A-2 7 - 10 5-9 7 5-7-9
A-3 8- 12 7-11 9 7-9-11
A-4 8- 12 7-11 10 8 -10 - 12
A-5 8- 12 8- 13 10 8 -10 - 12
A-6 10 - 14 9-15 12 10 - 12 - 14
A-7 10 - 14 10 - 16 13 10 - 13 - 15

1: Portland Cement Association (1959)
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Cement Content
Estimate Cement Content and
for Wet - Dry
That Used in the Moisture
and
Type of Miscellaneous Material Density Test
Freeze - Thaw
Tests
(% by vol.) (% by wt.) (% by wt.)
Shell Soils 8 7 5-7-9
Limestone Screening 7 5 3-5-7
Red - Dog 9 8 6-8-10
Shale or Disintegrated Shale 11 10 8 -10 - 12
Callche 8 7 5-7-9
Cinders 8 8 6-8-10
Chert 9 8 6-8-10
Chat 8 7 5-7-9
Marl 11 11 9-11-13
Scoria (Containing + No.4 Material) 12 11 9 -11-13
Scoria (minus No.4 Material Only) 8 7 5-7-9
Air - Cooled Slag 9 7 5-7-9
Water - Cooled Slag 10 12 10 - 12 - 14

1: Portland Cement Association (1959)
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{ v o 1
A5 197 1.8 ANNFUNUTIZHIN Optimum Moisture Content 08¢ Maximum Dry Density

VY949 Soil - Cement 1/Se1NIVALAUAN

Change in Maximum Density Change in Optimum
Moisture
Soil Group and Type
Content
(pcf) (percentage unit)

A-2 Sandy Loams 0 to +3 -1 to +1
A-3 Sands 0 to +6 0 to +1
A-4 Silts and Loams 0 to -6 0to +3
A-5 Silts -3 to +1 0 to -3
A-6 Medium Clays 0 to +1 0to -2
A-7 Heavy Clays -1 to +2 0 to -4

7 Davidson (1961)

DATA ON SOILS AND ON CEMENT-TREATED SOIL MIXTURES

Soil Texture Clay Content Cement Content
(%<0. 002 mm) (% by volume)
Sand 2 8
Sandy loam 8 10
Loam 19 10
Silt loam 17 11.5
Clay 46 12
Clayey gravel 20 8
SAND
6F 4
‘ CLAY

|
|
|
1

CLAY GRAVEL-J‘
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11: Marshall (1954)
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Maner  (1952) Idviimsnaaeslusy Virginia  Taglddageais q wu
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A a dy a = 1 1w
MTNN 1.9 ‘]J'iﬂJ"Iillﬂ’JHJG]quluﬂuIﬂﬂmaﬂ (%) Ny A Uag B 99U

Ave. Moisture Content (%)
Panel 0 - 3/4 - In.Depth 3/4 -1 l/2 - In.Depth
Cover
No. Net Net
7-6-51 | 7-12-51 7-6-51 | 7-12-51
Loss Loss
(a) Group A
1 None 15.8 5.4 10.4 13.7 9.2 45
2 Moist Soil 16.2 12.8 3.4 13.3 12.3 1.0
3 Waterproof Paper 16.5 8.2 73 14.0 10.0 4.0
4 Cacl, 12.7 7.8 5.4 12.6 8.3 43
5 RC-2 Asphalt 15.2 11.3 39 13.8 11.0 2.8
6 Tar RTCB-6 13.5 11.4 2.1 12.7 11.7 1.0
(b) Group B

10-ft AE-2 10.3 8.8 1.5 11.0 9.1 1.0
1 None 12.1 4.7 7.4 12.0 7.3 4.7
2 Moist Soil 13.0 11.1 1.9 12.7 11.2 1.5
3 Waterproof Paper 133 10.0 33 12.5 10.3 2.2
4 Cacl, 12.1 6.9 5.2 12.7 5.4 43
5 RC-2 Asphalt 12.0 10.9 1.9 12.4 10.8 2.1
6 Tar RTCB-6 12.3 10.6 1.7 12.1 10.8 1.3

17 Maner (1952)
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