'll

Transportation Association of Canada

Guide to Evaluating Soil and Material
Stabilization Products

February 2022




e
Guide to Evaluating Soil and Material Stabilization Products —.--:

Table of contents

ACKNOWIEAZEMENTS .....ceeeeeeeeceiiiiiiieieeeceeeetrreeenneeseesseereennnsssessssseeennnssssssssereesnnssssssssseseennnssssssssnneennnnnnnns i
PhOtO Credits ..ccciieiiiieiieiimeiimeeneeimeeemeeimeemieeieeermeemesmmeemmssssssmsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssns i
EX@CULIVE SUMMIAIY .ccuuiiiiieiiiiiieiiiiiineiiiinessiiinsessssinsssssssnssssssssssssssssssssssnssssssssssssssssssssssssssssssnsssssssnssssses iiii
IR 141 o T (1T ot o T N 1
00 @ oY1=t 4 =T URPR 1
Y ol oY o 1= PSP P PP PP PP PP P PP PP PPPPPPPPN 1
1.3 Approach and OraNiZatioN........ceciciiiii i e et e e e st e e e e erta e e e e rte e e e ebeee e eanraeeeenees 3
2. Framework for evaluating soil and material stabilization products ..........ccccccveueiiiiiriiiireniciicnnnnnnns 5
N = T ol <=4 o 1U o U UPURE 5
2.2 FramEWOIK OVEIVIEW ....viiiiiiiiii ittt ettt et ee et e e sttt e e s ste et e s sata e e e sateeessssaeessnsaeeesansaeeesnseeessnsenens 6
2.3 Stage 1 — Product background information..........cccuueieei i 7
2.4 Stage 2 — Product pre-screen and gap analysis ......cueeevieeeciiiiiiiie e 15
2.5 Stage 3 — Agency expert tEChNICAl FEVIEW .......cooiuiiiieie ittt et e e e eebrere e e e e 16
2.6 Stage 4 — Agency 1aboratory trial..... . et e e e e e e e eea 18
2.7 Stage 5 — AGENCY fIeld trial........uuieeeei et e e e e e e e e aarraraeaee s 23
3. Soil and material stabilization products and processes regularly used in roadway infrastructure
PrOJECES «iiieniiiiiniieittniietienieetennneetrennsessernssessensssssssnsssssennssssssnsssssssnssssssnnssssssnssssssnnssssssnnssssssnnsnes 27
3.1 Mechanical stabilization PrOCESSES .......ciiiccuiieiiiiiee et e e e e s e e e e rrae e e e atee e e saaeeas 28
3.2 Cementitious stabilization PrOCESSES .....ccccciiiiiiiiiie i e e e rrae e e e e e e eaneeas 37
3.3 Asphalt stabilization PrOCESSES ......ciiiiciiiieiiiie et s e e e rte e e e e rae e e e eaaeeas 43
3.4 Other chemical stabilization PrOCESSES .....uuiiiiiiiiiiiiiieee e e e e e e e e e e reeeeeeeas 45
4. Soil and material stabilization products not currently used in roadway infrastructure projects.... 49
o R =Y o] o |11 USSP 49
A 0= o =Y ol 1[I (U PSP RP 49
4.3 Cutback or liquid asphalt stabilization............eeeiiiieiciiii e 50
U] {o T o =Y € =To [ o | 3 PSPPSR 50
LI Y 0 o=y 4 (ol o 11 RS TRRROPUPR 50
4.6 PetrOlQUM MBSINS c..veiiiiiiiieeiieeetee ettt e ettt e ste e st esbe e s sate e sabeesabaeebaeesabeesabeeesaeenssaessbaessneenssean 51
A CTONYIMIS . ceuuiiieeiirueiieuterresiiruestrnsssrassersessrssssrasssrsessrssssrasssrsssssssssssssssssssssssssassssssssssnsssenssssnssssnssssnssssnssss 53
Appendix A: Bibliography and synopses of key references .......ccceceiieeeciiiieeciiiiecienieencceneencceneenscennenns 55
Appendix B: Stakeholder SUNVEY.......ccceiiiiiiiiiiiiiiiiiiiireeeieireneisreenesssrennsisseensssssennssssenssssssnnssssssnnes 87

February 2022 v



Guide to Evaluating Soil and Material Stabilization Products

List of figures

Figure 1: Framework for evaluating new stabilization products ..........ccccccveeiiiiiiiiciie e 6
Figure 2: Outline of laboratory evaluation ProCeAUIE.........eeiiiiicciiieie et e e e e e eeanns 20
Figure 3: Laboratory teSting PrOBram ... it cieee e etee et e et s e e s s bee e e s be e e e sabe e e s sbeeeessareeessnnnes 22
Figure 4: Predominance of mechanical stabilization techniques used in Canada.........cccccceeveeiviieeneennnnne 29
Figure 5: Predominance of cementitious stabilization techniques used in Canada.........cccceeevcvvveeinnnnnnn. 38
Figure 6: Predominance of asphalt stabilization techniques used in Canada ...........cccceveviiieeciiieecccieeeen, 43
Figure 7: Predominance of other chemical stabilization techniques used in Canada.......cccccceeevvveerinennn. 46

List of tables

Table 1: Performance test requirements to evaluate stabilization products.........cccccvveeeieiiiciiiiiieneeeees 19
Table 2: Field test requirements to evaluate short-term performance .........cccoceeeeeeieeeecciee e 24
Table 3: Well graded aggregate ProPerties .......cviiccciieee et e e et eeette e e eetee e e sare e e s esrteeeeebaeeesenteeeesanes 32
Table 4: Summary of engineered soil types USING CEMENT ......ccciiiiiiiiii i 40

Vi February 2022



	TAC report documentation form
	Acknowledgements
	Photo credits
	Executive summary
	Table of contents
	List of figures
	List of tables
	1. Introduction
	1.1 Objectives
	1.2 Scope
	1.3 Approach and organization

	2. Framework for evaluating soil and material stabilization products
	2.1 Background
	2.1.1 Challenges
	2.1.2 Existing procedures

	2.2 Framework overview
	2.3 Stage 1 – Product background information
	2.3.1 Part A – Category of stabilization
	2.3.2 Part B – Layer(s) to be stabilized
	2.3.3 Part C – Stabilized material properties and use
	2.3.4 Part D – Stabilized material performance information
	2.3.5 Part E – Commercial considerations
	2.3.6 Part F – Other considerations

	2.4 Stage 2 – Product pre-screen and gap analysis
	2.5 Stage 3 – Agency expert technical review
	2.6 Stage 4 – Agency laboratory trial
	2.7 Stage 5 – Agency field trial

	3. Soil and material stabilization products and processes regularly used in roadway infrastructure projects
	3.1 Mechanical stabilization processes
	3.1.1 Compaction
	3.1.2 Blending
	3.1.3 Geosynthetics
	3.1.4 Geogrids
	3.1.5 Geocells
	3.1.6 Aggregate piers
	3.1.7 Rigid inclusions
	3.1.8 Semi-rigid inclusions
	3.1.9 Shallow soil mixing
	3.1.10 Deep soil mixing
	3.1.11 Controlled modulus column
	3.1.12 Grouting (compaction, jet, chemical)

	3.2 Cementitious stabilization processes
	3.2.1 Cement (GU, GUL)
	3.2.2 Lime and quick lime
	3.2.3 Fly ash
	3.2.4 Blast furnace slag
	3.2.5 Cement blended with supplemental cementitious materials

	3.3 Asphalt stabilization processes
	3.3.1 Asphalt emulsion
	3.3.2 Foamed asphalt

	3.4 Other chemical stabilization processes
	3.4.1 Chlorides
	3.4.2 Organic non-petroleum/natural polymers
	3.4.3 Synthetic polymers
	3.4.4 Enzymes


	4. Soil and material stabilization products not currently used in roadway infrastructure projects
	4.1 Geopiles
	4.2 Cement kiln dust
	4.3 Cutback or liquid asphalt stabilization
	4.4 Sulfonated oils
	4.5 Synthetic oils
	4.6 Petroleum resins

	Acronyms
	Appendix A: Bibliography and synopses of key references
	Appendix B: Stakeholder survey
	B.1 Survey development
	B.2 Survey results




