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Activity Group
Lining & Waterproofing

• The first topic this AG tackled
has been best practice guidance
on the use of spray applied
waterproofing membraneswaterproofing membranes

• Spray membranes are a
relatively new technology and
there are no international
standards or specifications

• The AG formed a team of cross-
industry experts and suppliers of
membrane technologies

• During 2012 and 2013 the team
has produced, through regular
meetings, and design review, an
harmonised guidance document
for the tunnelling industry
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Spray membranes –
Prior best practice

specifications and guidance

• The UK BTS-ICE Specification is
too broad, but a good start

• The project based specifications
are too project specific

• The project based specifications
are too project specific

• The key membrane suppliers
guidance and method
statements are too product
specific

• The tunnelling industry needed a
better document with the latest
requirements and test methods

• We needed to harmonise and
give good advice to the industry
if we could!



ITAtech AG Objectives

• The team has developed an
international document with key
sections providing current bestsections providing current best
practice guidance on:

• Design aspects

• Model specification

• Accreditation and training approach

• Quality control records

• Example detail drawings

• Reference projects

• The document also highlights
potential suitable applications for
spray membranes



Design Aspects

• Addresses drained and un-drained tunnel
design options

• Interfaces with other membrane systems• Interfaces with other membrane systems
• Technical properties of membranes
• Dealing with water ingress during

construction to allow successful
installation

• Trials and testing for assured
performance

• Application guidance and quality control
during construction

• Design concepts such as composite
action for further efficiencies



Example Specification

• Enhanced pre-works material
performance requirements and test
methods compared to earliermethods compared to earlier
specifications

• Workmanship requirements for
successful installation focusing on:
• Substrates
• Water ingress management
• Dealing with defects and repairs

• Quality control regime, records and
test methods

• Supervision regime requirements
28 days at 500 ± 50kPa

150mm diameter

and length core

Membrane on
the surface of
core



Example Drawing Details



Selected Project
References

Project details Design approach Application approach & control BenefitsProject details Design approach Application approach & control Benefits



Training & Certification

• Training and accreditation similar to
EFNARC for sprayed concrete is
currently not available for membranescurrently not available for membranes

• ITAtech is preparing a training scheme
for:
• Engineers and Supervisors
• Applicators

• The certification will be available for
Applicators through bodies like ITA-CET
and will be based on technical
knowledge and practical ability



Availability of the
publication

• Revision 1 is now complete

• The ITAtech Design Guidance• The ITAtech Design Guidance
document is available now:

• Hard copies at WTC

• Can be downloaded at ITA
website under ITAtech



ITAtech Deminar 2013

• Last week we run a
successful deminar at the
Hagerbach Test Gallery,Hagerbach Test Gallery,
Switzerland

• 30 plus participants
• Seminar papers based on

Design Guidance report
• Practical spraying from

three membrane solution
providers in real
conditions



Future potential topics of
ITAtech AG – Lining &

Waterproofing

• Position of spray membranes within tunnel lining
section – drive towards single shell

• Understand the load sharing behaviour between• Understand the load sharing behaviour between
concrete shells through the membranes

• Watertight concrete without membranes

• Crack free solutions

• Poly-modified concrete

• Sheet membrane development?

• Surface finishes for sprayed concrete linings

Pickett & Thomas, 2012
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