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Construction 2025

Industry Strategy: 

Government and Industry in 
Partnership

Executive Summary……

Safety - Reducing 

personnel onsite 

activity by 

25%



Highway 
Drainage—
replace french 
stone drains

Starter and 
Consolidation 
Layers—replace 
stone blankets

Structural       
Drainage—        
replace 
concrete

Counterfort 
Drainage—replace 
stone herringbones

Geosynthetic Drainage Geocomposites in Civil Engineering

Geocomposite 
- back of wall drain

Geocomposite 
- starter layers
- consolidation 
layers



Section 1
Section 6

JV appointed 
Environment & 
Sustainability 

Director

Joint Venture all represented on each section 
3 main contractors
2 main consultants

€1.7b project

67 new bridges
750m long viaduct

CASE STUDY: 
A14 Huntingdon to Cambridge



Environmental Impact statement

• Register of environmental actions and commitments

• Code of construction practice – transport impact etc

• Re use of existing soils

• 6 local borrow pits – sand gravel and clay

• Environmental mitigation features including Flood 
storage areas, earth mounds, Net gain biodiversity

• Environmental re-engineering to save Carbon
– Site target save 20% carbon every quarter above 

specification 



A14 Structural Drainage to Buried Structures

Abutments
Wing walls

Retaining walls
Culverts



Geocomposite drains

2D geonet 3D geonet Fibre core Ribbed core Cuspated core
“Wallpapering” preparation

Cuspate

100%
100%

100%

100%



Retaining wall 
Drainage Options
- speed of flow

Specified alternatives

• No fines concrete or concrete block 
filled with stone       (k = 1 x10-4 m/s)

 - (Acts as own filter?) 

Proposed alternative

▪ Geocomposite         (k = 2 x10-1m/s)

 - (Has integrated filter)

225mm

7mm

• High compression loads
• Essential to have clear 

open water paths

Efflorescence

Water staining

Freeze/thaw leading to cracks

Iron oxide 
(orange) staining 
indicating 
reinforcement 
corrosion

THE PROBLEM



Specified - Back-of-wall Drainage

Porous CONCRETE Blocks filled with drainage gravel

Some problems…
• Heavy to transport to site
• Heavy to transport on site
• Take up space in tight working areas
• Installation inefficient
• Damage to waterproofing layer 
• Breakage - waste 



Environmental and Public Safety Impact

Quarrying concrete aggregate or drainage stone

Delivering drainage blocks or stone

Disturbing 
the public

Damaging 
existing 
roads

Typical 
concrete 
block site

Polluting the air



Concrete

Concrete dust is toxic
World shortage of sand and aggregate
8% of the worlds emissions of CO2

Uses 10% of world fresh water supply
     

All of the earth’s 
water; 1384 km in 
diameter

All of the earth’s 
fresh water; 274 km 
in diameter

All the fresh water 
used to make 
concrete; 2.7 km in 
diameter



World construction sand and aggregate shortage 

110,000 metric tons of concrete.

The sand complying with the specification of the project had to be transported from

… Australia!

Although Dubai is essentially covered by sand 

– it does not have the correct properties for concrete

Burj  Khalifa



Function – hollow concrete blocks

Thick filter path 
easily clogged 
over time

Any gaps 
between blocks 
or capping act 
as an open 
drainage path 
for piping to 
occur causing 
loss of soils into 
the block cavity 
and pipe and 
clogging of 
drainage

Spanning blocks vulnerable to cracking during backfill 
operation leading to loss of fines (also typical 5% wastage)

Slow inflow rate 
only 



Safety and sustainability in placement
Damages 
waterproofing 
during 
installation and 
backfill 
operations

Block and cap

Slowly placed in advance interrupting backfill operation

Difficult to shape and fix round abutment 
contours to maintaining flow path 

Hard to work in 
tight spaces

Unstable and 
dangerous 
above a few 
blocks high

Easily broken 
during placement 
and backfill

Fill with selected 
drainage stone 
Secondary 
operation 

Hard to cut blocks to fit structure finished level



Concrete blocks filled 
with stone

INSTALLATION

• Offload at compound, reload 
to site transport, offload 
near structure

• Carry to structure by hand 
and stack to safe height

• Transport drainage stone to 
site, load to excavator   

• Pour drainage stone into 
cavities in blocks

• Backfill first lift
• (Repeat several times to top 

of wall)
• Hand split blocks to fit round 

protrusions etc
• Clean up mess!!

Factory controlled test
- No soil present
- No cracks in blocks

Can this be achieved on site?



= 1 of these60 of these…..
Blocks

Infill stone

Reduce on road and onsite activity

Drainage Geocomposite

ARE THERE ANY TRAFFIC JAMS 
IN BELGIUM?!



550 of these….. = 1 of these
25m x 2.2m  
= 55m2

0.44 x 0.23 
= 0.1m2

Installation speed and safe handling - Blocks 



Function - Geocomposite PLASTIC Wall Drains 
7mm



Drainage Geocomposite

Drainage 
geocomposite

Protects 
waterproofing

Placed in advance enabling 
uninterrupted backfill operation

Easily shaped and jointed round abutment 
contours but maintaining flow path 

Easy to work in 
tight spaces

Easily fixed to 
wall



Safety & reduced activity 

Pre installed quickly and safely – no plant working 

Clear space - No stacks of products cluttering 
often tight workspaces – faster -  no collisions 
or difficult manoeuvres for plant – better 
compaction

Only plant operators in filling area

No risk of falling materials



Analysis based on the Embedded Carbon Dioxide cradle 
to end of construction

Analysis of the carbon footprint of geosynthetics

A

B

D

C
B

C

D



94%

= 1 of these

550 of these…..

94% CO2e reduction 
Geocomposite v hollow concrete blocks

Output – comparison for one roll of geocomposite  - per 55m2

http://www.google.co.uk/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj7q4Hf-cXZAhUlKsAKHewBAxEQjRx6BAgAEAY&url=http://laoblogger.com/transparent-cross-out-clipart.html&psig=AOvVaw3gDxlOiOg3Hc0rHwjTeBI7&ust=1519815914414271


A14 Internal Site Sustainability Award Winner

During construction phase

Geosynthetics Carbon Saving 
recognised by Construction 

Industry as finalist in UK 
industry construction awards

Ground Engineering Sustainability Awards 
Finalist with A14 team for ABG Deckdrain  

AWARD Winning



Geocomposite Summary 
•Certified design life                   (……………blocks????)

• Rapid installation (1.1 or 2.2m wide rolls) = reduced time and environmental impact

• No need for mechanical handling equipment = fuel savings (“zero emissions” on site)

• Protection to waterproofing = longer life span = lower maintenance

• High crush strength up to 500kPa = less likely to damage = longer lifespan

•No clogging – open hydraulic shapes – self cleansing = longer lifespan = lower maintenance

•Reuse of site fills at back of wall 225mm (blocks) – 7mm (geocomposite) = 0.218 m3/sqm 
(typically 50m3 per structure) = saving removal of spoil from site ( Part A - not accounted for 
in calculation)

•Meets and far exceeds UK Government targets against traditional methods ESPECIALLY 
“Lower emissions” (94% saving!) AND reduced site activity goal

50% cost saving



• Target of reducing carbon by 20% achieved every quarter

• Achieved reduction imported soils and fills by 50% by using local borrow pits on site

• Interim assessment award ‘Excellent’ for CEEQUAL/BREEAM (independent environmental assessment)

• Internal sustainability award won by Stuart Wilson for introducing geocomposite to the site – motivational 
award for young engineer in favour of geosynthetics

• Used 10,560sqm of Geocomposite  = 326tonnes CO2e saved against specified concrete blocks

• 80% wall drainage construction time saved reducing disruption time contributing to 10% saved time overall 
on earthworks programme

• A14 opened December 2019 - 1 year ahead of schedule

A14 Environmental goals achieved in 2018 



Rayner Lane

Railtrack Permanent 

Way

300mm Diam HP Gas Main

M60 and cutting

Richmond Street
“Mount Ashton 

Stockpile” 

Compound

Restoration Area

CASE STUDY: Ashton Moss Development , Manchester, UK



AND
• Contractor had a previous contract to excavate and fill the site – partially completed!
• Change of ownership led to termination of the previous contract and re-tendering as an ICE D&C with a very 

different controls
• Contractor did not realise the large jump in requirements of new Contract 
• ABG were asked to join at last moment advising contractor in design

CONTRACTUAL SITUATION

FILL

PEAT

ALLUVIUM

• Excavate peat and soft materials and replace 
with fill to provide development platforms and 
road construction



• … a maximum ground loading intensity of 27kPa, 

• … limit the total settlement of the floor slabs to a max. of 25mm at end of six months after 
completion of their construction

• … and shall limit further settlement to 10mm after a further six month period.

• Maximum slab differential settlement shall not exceed 1 in 700.

EMPLOYER’S ACCEPTANCE CRITERIA 

Design and construct earthworks … so as to provide a 
finished formation which within six months after 
completion of filling shall support ground bearing floor 
slabs with individual gross floor areas of up to 
15,000m2 with…



Say 5m thick layer
– drainage path h = 2.5m
h2 = 6.25

1m thick layers 
– drainage path h = 0.5m  

h2 = 0.25 

Time for consolidation is 1/25th of that for the above.

SHORTENING FLOW PATH/SETTLEMENT PERIOD – THE THEORY

2.5m

2.5m

Time (t) for 
consolidation is 
related to the 
square of the 
length of the 
drainage path (h)

0.5m
0.5m



Considerations – Chosen method would have to:

• Cope with using wet fill

• Allow construction through all weathers (winter working)

• Minimise the use of surcharge

• Provide confidence of compliance with performance specification

• Meet the deadline!

THE WAY FORWARD



CHOICE OF GEOSYNTHETIC

• Significantly cheaper than two layers of geotextile and 
100mm gravel 

• Fast to lay – area can be covered in a couple of hours as 
filling commences – minimum plant , manpower and 
delay

• ABG Fildrain ideal it provided high flow capacity – FoS >50
• Double sided – water collection from both sides 

Cross Section of ABG Fildrain – double cuspated 7mm thick

Non-woven- Needle-punched  
Geotextile Separators



Safety in delivery of aggregates

• Road tyre footprint often unsuitable on soft soils

• Some sites implementing a 3degree crossfall limit for tipping

• Limitations on height with overhead power cables or low 
structures

• Bearing capacity of soil needs to be high for road tippers can 
vary in poor weather conditions

•  Loads can be uneven in truck

• Loads can become wedged in the truck

• Loads can separate and become uneven

• Tracking on poor strength stone can crush it
– Small quantity of fines can reduce 

• Wheel washing before return to highway



THE FINISHED PROJECT – on time!



Case Study : Consolidation (2)– Carbon saving

▪ Geocomposite replaced 150 mm stone 
drainage layers

▪ 31 deliveries of geosynthetic

▪ Replaced 8,000 aggregate deliveries

▪ Total savings: 2,998 tonnes of embedded 
carbon – cradle to end of construction 

Vertical  drains

Fill consolidation

Distribution Centre

Sub-formation
Class 6C (150mm)

Drainage 
geocomposite

86% CO2e reduction 
Geocomposite v drainage aggregate



• ABG Fildrain maximises the use of unsuitable material especially in wet weather.

• ABG Fildrain for horizontal drainage is very effective – reduced time taken by 70%

• ABG Fildrain is fast to deploy with minimal manpower and delay to other 
operations (60% faster)

• Avoids unsafe and damaging aggregate trucks on site

• Saves 70-90% saving in carbon usage

CONCLUSIONS – ABG Fildrain for consolidation

60% cost saving

•Avoid using CONCRETE, STONE, SAND AND WATER wherever possible!!!

•GEOSYNTHETICS use in average 50% less carbon at 50% of the cost



Thank you for listening!!

Contact 

David Shercliff BSc CEng MICE CMIWM

 Chief Engineer

david@abgltd.com

01484 354811



Annual amount of UK microplastics entering surface water after 
wear or accidental loss

▪ 500,000tonnes/yr tyre wear fragments – Europe
▪ 68,000tonnes/yr – UK
▪ 19,000tonnes/yr – UK – entering waterways 
▪ Carbon black – carcinogen  - non biodegradable
▪ Tyres – only 20% rubber rest synthetics of different 

types

How government can cut tyre pollution

Test and label tyres; Introduce a tyre levy; Capture tyre pollution from roads; Increase road cleaning; 

encourage less driving! – (use geosynthetics!!!)
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