J Miac Ltd

JJMac Ground Stabilisat

The Role of Soil Improvement, Modification, and
Stabilisation in Adopted Highway Works
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JJ Mac Ltd

Who are we?

We are highly experienced contractors in the provision of successful geotechnical and ground
engineering solutions for earthworks and roadwork projects

15+ years’ experience in soil stabilisation and bulk earthworks across highways, commercial, and
Infrastructure schemes

An independently resourced business able to provide all its own plant, equipment and personnel.
A fully equipped laboratory and qualified staff, undertaking in-house testing

Advanced capability in Rolling Dynamic Compaction (RDC) for pre-treatment consolidation
Repeat contractor to Tier 1 infrastructure clients and Highways England projects
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J Mac Ltd

Plant and Equipment
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J Viac Ltd

THE TRADITIONAL APPROACH CHALLENGE

Traditional highway formation design often relies on:

e Mass excavation and removal of unsuitable or marginal soils from site
e Importation of suitable bulk fill, capping materials and of course Type 1 sub-base

e The associated HGV traffic, time, and cost involved with such approach:

» Has a high embodied carbon footprint

> |Is environmentally disruptive

» Often proves uneconomical in large or soft ground situations
» Does not always deliver improved geotechnical performance

> Rarely delivers additional structural stability and or stiffness, over and above that expected for normal
typical design
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J Viac Ltd

THE SOIL IMPROVEMENT/STABILISATION ALTERNATIVE

Soil improvement/stabilisation involves the in-situ or ex-situ improvement of native, site-won, or
imported soils using Lime, Cement, GGBS or blended binders to improve strength, durability, and
bearing capacity.

It enables the reuse of clays, silts, and even some U1A-classified materials.

e Dry modification —to reduce moisture and improve
handling/compaction

e Improvement —to achieve required strength (typically >5% CBR,
95% Compaction or >65kPa by hand shear vane)

e Stabilisation (Capping) —to achieve required strength (typically
>15% CBR, 95% Compaction, or >100kPa by hand shear vane)

e Stabilisation (Type 1 Replacement) — to achieve required strength
(typically >30% CBR, 95% Compaction, or >135kPa by hand shear
vane, hon-frost susceptible material)

e Enhanced uniformity and resilience
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JJ Mac Ltd

NATIONAL GUIDANCE & COMPLIANCE

Soil improvement and stabilisation is fully supported by UK standards:

e MCHW Series 600 (Clauses 617, 618, 619)
e MCHW Series 800 (clause 810) for capping and sub-base layers
e CD 225 (Rev 1) and CD 226 for pavement foundations

e HA74/07 — Treatment of Fill Materials using either Lime or
Cement

e Britpave Guidance — Stabilisation and Soil Modification
Techniques

e BS EN 14227 — Hydraulically Bound Mixtures
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J Viac Ltd

Typical Test Process

1. Desk Top analysis

e Site Investigation — soil description matched to
MCHW classification

* Site Investigation — Water Tables, Sulphates et.al.

* Earthworks Specification — Improvement
recommendations

2. Site Samples collected and sent to lab

3. Mix Design derived from Lab Mix testing and site
requirement i.e. required CBR/kPa

4. Site progress testing in accordance with IPT.
Typically MCV, Pulverisation, CBR and Air Voids
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Pre-Start & Construction Phase Testing

JMac 3203 - (Issue - 001
Earthworks {cut/Fill) Vol: Bulk Treatment Vol: ms
Cut Area: cart to fill area Building Arca: amz n/A {rositu ase Treatment 00
Fill Base Area: omz Capping Area : amz R'd Edge + Lm each side Bulksillto ¢
Treatment Surface Areas: omz Road Length: am Capping Layer to achieve > 30% cBR = om3
Estimoted Layers {Avg) 5 Lapars @ 300mm 1 MNo:Subgrada Surface 300,00 mm / Layer
Construction Period: 2 wis | CAPEING 300.00 mm / Layer
ACCEPTANCE CRITERIA LIMITS
TESTING sa £s78 cosT
( A) Pre-Start/Pre-Pacement Testing are M porercer TDM':L cOST/TEST m NOTES LOWER | UPPER
Volume = 0 m3 MATERIAL CLASSIFCATION CHECKS (7E) NOTE LOWER UPPER
1 Grading (U)/PSO/Classification - (24/28) ] 1,000] perma | 1 0 E ‘Subject s Enginsers Review
2 PI- Atterbergs Tests - (24728 | 1,000( perma 1 [ Subject to Engineers Review
3 me-(2az28)|  1000) peres | 1 o Subject to Engneers Review
e N
4 Sulphate Chocks as per MCHW [TRL Suite) - (24/28) | 1,000| perms 1 0 BSENIPAEL  cowe o ”““s’gj’ o
s Organic Matter- (24/28) | 1000] perms | 1 0 £0.00 Selected somple from whale of stockpile Subject to Fngineers Review
Length = 80 m SUBGRADE - IN-5ITU Testing after TOPSOIL/STOCKPILE Removal NOTE LOWER UPPER
€ | Hand Shear Vancs - Subgrade - { Pro-impavement | | 2w [ 4 | 0 £0.00 Test Depths @ Sofove 4 6.5m 1 1.0m + 1.5m STIFENESS T5kia
7 Mexi-probe - Subgrade - ( Pre-impovement || zofwewe [ a4 [ n £0.00 T - = 3% o
MIX DESIGN CHECKS - BULKFILL to Class 2A/2B _ime ontyt & CAPPING to Class 3D {uime only] or Class 9E {Lime+ Cement) NOTE LOWER | UPPER
&R- Mix-1 & 1% Cement 1| Jsoures o o £0.00 1@ 7 cays o5 stand: CER »15% -
SR-Mix-1 @ 1% Coment 1] f3om o o e 15% -
MLV Determination - 6R Material 1| Jsou o o Moy 9 1
Mositure Content - R Material 1| fsource o 0 ome 2% 2%
MDD - 2.5kg - 6R Material W awee | 0 o Subject to Final Review
TDTAI.‘ ACCEPTANCE CRITERIA LIMITS
TESTING TesTRo/ o
N
B) [constrRucTion TesTiNG - 1 MAC Ltd mem TOTAL  RATE/ TEST NoTES HoTE Lower | upPER
RATE Item-Rata [}
(Mo}
GENERAL TESTING Cant'd
1 MDD - 2 5kg - Check Bunds so0| m3 o o Value to be used in detemination of Density
|SUB-FORMATION [Frior to Fill or Capping Treatment]
2 Sub-Formation - HS\ - Hand Shear Vane 20| me [ 0 HSv 5KPa -
3 Saomm dta - Plata Taste - (after Inaitu Improvement ] 250 m o o R >15% -
4 saomm ofo - Plate Tests - (after insitu improvement ) 50 mr £0.00 Test Depth @ surfore Beoring >75kN/m2 -
\BULK FILL {IN-SITU)
s MCY test to check Meisture Condition 1| oar 1 s £0.00 @ the point of MOV [aszumed) s 12
3 Layer tasts - HSV - Hond Shear Vane 500 ma 1 o £0.00 Hsv 75kPa -
7 Capping tests - CBR - 300mm Plate @ FEL| 1000 ms 1 .00 car 1% -
8 Moisture Content 1,000 m 1 £0.00 (=101 2% 2%
9 \15% CAPPING LAYER [Assumad below frost zonc)
10 MCV test to check Misture Condition A our a o £0.00 @ the point of compartlon MY (sssumed) s 1
11 Capping -Field Dry Density (NOM) 250 ma o o £0.00 Density a5% -
1 Capping tests - CBR - 300mm Plaze @ FCL 250 m o o .00 car »15% -
1 Pulusrisation 250) 0 0 £0.00 Pulucrisation 0% -
14 \GENERAL CHECKS
15 Binder Spread Rats so0| ma 1 o £0.00 8y 11 Mac Site Teom {Lime / Cement) Record Only To Meet 5% Application
16 Supplier QA Darta Sheet (Lime + Cement Source] 1| weeny 1 [ £0.00 By Supplier Record Only Te Meet Cement Spee:
1w Artendance on site - Half Days af o | o .00
18 Attendance on site - Full Days A o | 0 0 £0.,00
ToTALl £0.00]
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J Viac Ltd

Standards

Standards for Highway Design Manuals for Roads and Bridges

- IR
HA74/07 _ VO'. 4 Se Cti 0 n 1 !E Constituent Process Application Initial Class Primary purposes of constituent Resultant Class E :
2 Sl
=4 Lime Improvement General granular fill Class UTA Reduction in me (or increase in MCV) Class 1A Class 1B =
i N -
Class 1C t
I~
&
Lime Improvement General cohesive fill Class UTA Increase in MCV (or reduction in mc); Class 2A Class 2B ] H
reduction in PI Class 2C Class 2D N
P H Class 2E
Placticity Optimum 26%
Lime Improvement General chalk fill Class UlA Reduction in me Class 3
Lime Stabilisation Selected cohesive fill — Class 7TE Increase in MCV (or reduction in mc); Class 9D
capping increase in bearing ratio; reduction in PI
. . Cement Stabilisation Selected granular fill - Class 6E Increase in bearing ratio Class 9A
Moisture Optimum  18-22 capping
Cement Stabilisation Selected cohesive fill — Class 7F Increase in bearing ratio Class 9B Class 9C
capping Class 7G
Lime and Stabilisation Selected cohesive Class 71 Increase in MCV (or reduction in mc); Class 9E
M CV O t 8 1 2(y cement material — capping increase in bearing ratio; reduction in PI
S Imum - (4]
p Lime and Stabilisation Selected granular fill - Class 6R Reduction in mc (or increase in MCV); Class 9F
cement capping increase in bearing ratio
Note: 1. Improvement — rendering unacceptable material acceptable 3. me = moisture content 5. PI= Plasticity Index
2. Stabilisation — change in use of acceptable material 4. MCV = Moisture Condition Value 6. Bearing ratio = California Bearing Ratio
z
=
Table 2/1  Applications of Lime and Cement Treatment for General Fill and Capping ﬁ'
2
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J Miac Ltd

Site Testing

MCV - Moisture Condition Value
CBR - California Bearing Ratio
LWD - Ligthweight Deflectometer
Tray Weights — Binder Addition
HSV - Hand Shear Vane

NDM - Nuclear Density Gauge - Air
Voids

Core Cutter - Air Voids
Sand Replacement — Density Test

Clegg Test — Compaction Test
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J Viac Ltd

ENGINEERING BENEFITS

Test report No — 008 Date of report — 16/5/25

e Allows reuse of on-site cohesive soils to meet

.............

structural fill requirements e

e Delivers long-term strength (UCS >1.5MPa or s e T—in
CBR >5%) T -

e Reduced differential settlement SRS
e Compatible with RDC pre-treatment to enhance
formation support

e Reduced water sensitivity and shrink/swell

potential \

e Enhanced stiffness and freeze-thaw durability
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JJ Mac Ltd

ENVIRONMENTAL & SUSTAINABILITY BENEFITS
e Reduction in imported aggregates (up to 70%)

e Reduction in off-site disposal of arising’s

e Reduction in Works Programme

e Decreased construction traffic movements — lower NOx, CO-,
PM emissions

e Lower whole-life carbon footprint — aligns with PAS 2080
o Natural capital retention and circular economy compliance
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JJ Mac Ltd

COST & PRODUCTIVITY BENEFITS

e Lower material import/export and haulage costs

e Fewer working days required

e Reduced need for temporary works, dewatering, and over-excavation
e Predictable performance based on in-house lab and on-site testing

e Optimised programme with early access for follow-on trades
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J Viac Ltd

HEIC High Energy Impact Compaction and RDC Rapid Dynamic
Compaction

Our ability to undertake Rolling Dynamic Compaction (RDC) in combination with stabilisation allows:

° Pre_treatment Of Ioose fiIIS and . D\epth Profile of SPT N60 Equivalent - CPTO1 to CPT047.7 Emi::;ﬁc
organic strata ) PN
e Greater densification of loose 93848f8e-43bb-4a22
-84f3-de3163b80e69 2
granular layers )
o \erification of formation stiffness
prior to binder treatment
e Equipment: Sinoway SWIC320 4
(HIEC) impact roller 5
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J Miac Ltd

ECL - Kingsbrook Aylesbury

2 Citation ISO Certification

| cams |

mstructionli »””‘5' uom:zms

om0 Acclaim —~

Comermcrer

© Citotion ISO Certification r— Achilles CHAS i o . I R E 2 )
s A Pé wamitab
management  9001: 2015 ——w Accreditation P S T vy 8 Principal Member o

Centfficate No.334152019 Cemficate No 334162019




	Slide 1: JJMac Ground Stabilisation
	Slide 2:   Who are we?
	Slide 3
	Slide 4
	Slide 5:   THE TRADITIONAL APPROACH CHALLENGE
	Slide 6:   THE SOIL IMPROVEMENT/STABILISATION ALTERNATIVE
	Slide 7:   NATIONAL GUIDANCE & COMPLIANCE  Soil improvement and stabilisation is fully supported by UK standards:
	Slide 8: Typical Test Process
	Slide 9: Standards 
	Slide 10: Site Testing
	Slide 11: ENGINEERING BENEFITS
	Slide 12: ENVIRONMENTAL & SUSTAINABILITY BENEFITS
	Slide 13: COST & PRODUCTIVITY BENEFITS
	Slide 14:      HEIC High Energy Impact Compaction and RDC Rapid Dynamic Compaction  Our ability to undertake Rolling Dynamic Compaction (RDC) in combination with stabilisation allows:
	Slide 15: ECL - Kingsbrook Aylesbury

