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TABLE 5.2
GROUND-STRENGTHENING TECHNIQUES SUMMARIZED “
Technique Application
Compacted sand fill Minimize structure settlements®
Excavate-backfill Minimize structure settlement
Dynamic compaction Reduce structure settlement}
Sand columns Reduce structure settlement
Excavalte-backfill Minimize structure setlement
Geotextiles Support low embankments
Surcharge Reduce structure settlement
Geotextiles Support low embankments
' Sand columns Reduce structurs settiement
¢ 1 Buried Surcharge Reduce structure settlement
5. Dynamic compaction Reduce structure settlement
Compaction grouting Arrest existing structure settlement
o Sand columps Reduce structure settlement
Soft dlays '
. Shallow Excavate-backfill Minimize structure setllement
A Sand columns th
S0 Lime columns Reduce structure settlement
'+ Burled Surcharge Reduce structure setllement
e Dynamic compaction Reduce structure seftlement
Compaction grouting Arrest existing structure settlement
Sand columns Reduce structure settlement
Lime columns Reduce structure settlement
Clays, surface Gravel admixture Base, subbase, low-quality
pavement
Lime admixture Stabilize roadway base and
' subbasc
Freezing Temporary arrest of settlement
Loose silts ‘ ;
Shallow Excavate-backfill Minimize structure settlement
Salts admixture Dust palliative
Jurlace compaciion Increase support capacityt
Deep Surcharge Reduce structure settlement
i Stone columns Increase support capacity
L% Electroosmosis Increase slope sh'ength temporarily
"+ Buried Vacuum wellpoints Im%xiﬁvo excavation bottom
i stability

(continued)
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TABLE52 -
GROUND-STRENGTHENING TECHNIQUES SUMMARIZED ' |
’, |
Conditions Technique ; Application
Looss sands : |
Shallow Surface compaction ‘Increase support capacity ‘
Cement admixture Base, subbase, low-quality [
' pavement _
Bitumen admixture . Base, subbase, low-quality |
; pavement \
Deep Vibroflotation /Terra-probe Increase support capacity
Dynamic compaction Increase support capacity
Stone columns \ Increase support capacity . 1
Wellpoints Increase stable cut-slope
inclination
Freezing Temporary stability for excavation
Buried Penetration grouting Arrest existing structure settlement
Freezing Temporary stability for excavation
Collapsible soils |
Shallow Excavate-backfill Minimize structure settlement
. Deep Hydrocompaction Reduce structure settlement J
Dynamic compaction Increase support capacity
Lime stabilization Arrest building settlement |
Liquefiable soils Dynamic compaction Increase density : ‘
, Stone columns o Pore-pressure relief ‘
Expensive soils Lime admixtures Reduce activity in compacted fill
Rock masses .
Fractured Compaction grouting Increase strength
g A Penetration grouting Increase strength ,
T - Bolts and cable anchors Stabilize slopes and concrete dam
; : foundations
Shotcrete or gunite - Reinforce slopes
Subhorizontal drains Stabilize slopes

*Minimize structure settlement signifies that settlement will be negligible under moderate foundation loads if the teck-
nique is applied properly.

fReduce structural settlement signifies that after application of the technique significant settlement which must be antic-
ipete in the design of the structure may still occur.

{Increase support capacity signifies that proper application of the technique will result in an increase in bearing capacity
and a decreese in compressidility on an overall basis,
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Table 9.2. Stabilization methods most suitable for specific applications,

Purpose Soil Type Method
Subgrade Stabilization Fine-grained SA,SC,MB,C
Improves load-carrying and stress- [~
ditibution charcterities |0t ged Sh i C
Clays of Jow PI C, SC, CMS, LMS, SL
Clays of high PI SL,LMS
Reduces frost susceptibility Fine-grained CMS, SA, SC, LF
Clays of low P} CMS, SC, SL, LMS
[mproves waierproofing and runoff | Clays of low P! CMS, SA, LMS, SL
Controls shrinkage and swell Clays of low PI CMS, SC, C, LMS, SL
Clays of high P SL
Reduces resiliency Clays of high PI SL,LMS
Elasticsilts or clays SC,CMS
Base-Course Stabilization : Fine-grained SC,SA, L, MB
Umproves sstendand makeials "oyl of ow P G, SL
Improves load-carrying and stress- | Coarse-grained SA,SC, MB, LF
distribution characteristics Fieamincd oM QA 1P WD
”Reduoes pumpmg | MHW_F;n;g‘mIed SC, SA, LF, MB, membranes
Dust Palliative Fine-grained CMS, SA, oil or bituminous
surface spray, APSB
Plasticsolls CMS, SL, LMS, APSB, DCA 70
Legend:
The methods of treatment are—
APSB = Asphalt penetration surface binder IMS = Lime-modified soil
c = Compaction MB = Mechanical blending
CMS = Cement-modifiedsoil SA = Soil-asphalt
DCAT0 = Polyvinyl acetale emulsion SC = Soil-cement
IF = Limedlyash SL = Soilime
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Table 9-3. Guide for selecting a stabilizing additive.

4

of Restriction
| sgﬁm Restrictionon | H{PF000
Area | Soils Class Additi LL and PI Remarks
ve of Soil Passing
Recommended No 200 Sieve
1A | SWorSP | (1)Bituminous
(2) Portiand cement
(3) Lime-cement-fiy ash | PI not to exceed 25
1B | SW-SMor | (1) Bituminous PI not to exceed 10 | PI30 or less
SP-SMor | (2) Poritand cement Pl not to exceed 30 | PI 12 or greater
SW-SCor | (3)Lime PI not to exceed 12
SP-SC (4) Lime-cement-fly ash | PI not to exceed 25
1C | SMorSC | (1) Bituminous Pl not to exceed 10 | Not to exceed
or SM-SC ; 30 percent
by weight
(2) Portland cement ——?
(3 Lime PI not less than 12
(4) Lime-cement-fly ash | PI not lo exceed 25
2A | GWorGP | (1) Bituminous Well-graded material
only
(2) Portland cement Matcrial should contain
at least 45 percent
by weight of material
passing No 4 sicve
(3) Lime-ccment-fly ash | PI not lo exceed 25
2B | GW-GMor | (1) Bituminous - PI not to exceed 10 Well-graded material
only
GP-GMor | (2) Portland cement Pi not to exceed 30 Material should contain
at least 45 percent
GW-GCor by weight of material
CP-GC passing No 4 sieve
(3) Lime Pl not less than 12
(4) Lime-cement-fly ash | PI not to exceed 25
2C | GHorGC | (1) Bituminous Pl notto exceed 10 | Not to exceed | Well-graded material
orGM-GC 30 percent only
" by weight
(2) Portland cement emneet Material should conlain
at least 45 percent
by weight of material
passing No 4sieve
(3) Lime PI not less than 12
(4) Lime-cement-fly ash | PI not to exceed 25 |
3 CHorCL { (1) Portland cement | LL less than 40 and Organic and strongly
or MHor ! Pl less than 20 acid soils falling
ML or OH within this area are
orOL or not susceptible to
stabilization by
ordinary means
HL-CL (2) Lime PI not less than 12
* PI<20+ 50 - percent passing No 200 sieve
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