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Type of barrier Description Relevant Application ™
standard(s)
Bonded sheet Bitumen-based, sheet membranes can Bs 743:1970 Can be applied externally
membranes be either: Class &; or sandwiched.
(see 8.2.) a) cold-applied (self-adhesive); or ar

b} hot applied (“torch-on" or bonded
using a hot melt bitumen adhesive).

Composite sheet membranes. Can be applied externally
or sandwiched.
Liquid applied There are many types of liquid applied —— Can be applied externally
membranes membranes, which include one or two or sandwiched.
(see 8.2.3) part systems.
Geosynthetic Thess comprise bentonite with a single — Can be applied externally
(bentonite) clay or dual "carrier’ material, typically of or sandwiched.

liners {see 8.2.4) geotextile or high-density polyethylene.

There are two principal forms: dry
bentonite and pre-hydrated bentonite.

Mastic asphalt These are applied in three coats as a Bs EN 12970 Can be applied externally
membranes hot liguid. or sandwiched.

(see B.2.5)

Cementitious These are applied as coatings to surfaces — Can be applied internally
crystallization of concrete walls and slabs or a solution or externally.

slurries and ar powder added to concrete.

powders (see 8.2.6)

Cementitious Thess are generally applied in multi- — Can be applied internally
multi-coat renders, coats or slurries and are resistant to or externally.

toppings and liquid water but allow some water

coatings (see 8.2.7) wvapour penetration.
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! Displaceable
2 Bucket

3 Rotary

4 Cut off

5 Trencher
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External or internal
/ walterstop as required

r '/ A non-integral kicker should be

Water-resistant avoided as it will require one

reinfnn:ed waterstop where it adjoins the
::u(;ﬁ-;c;ir;aslab slab and another at its
N intersection with the wall

Slab with integral kicker
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! water stop
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! Draining
2 cavity drain
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"'well points

2 Deep wells

3 Vacuum well points
4 Sump
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Sumps and ditches

Conventional wellpoint
system

Vacuum wellpoint system

Jet-eductor wellpoint

Deep-well systems

Vertical sand drains

Electroosmosis

Cutoffs

Collect water entering an excava-
tion or structure.

Dewater soils that can be drained
by gravity flow.

Dewater or stabilize soils with
low permeability. [Some silts,
sandy silts).

Dewater soils that can be drained
by gravity flow. Usually for
deep excavations where small
flows are required.

Dewater soils that can be drained
by gravity flow. Usually for
large, deep excavations where
large flows are required.

Usually used to conduct water
from an upper stratum to &
lower more pervious stratum.

Dewater soils that cannct be
drained by gravity. (Some silts,
clayey silts, clayey silty sands),

Stop or minimize seepage into an
excavation when installed down
to an impervious stratum.

Generally water level can be lcwered only a few
feet. Used to collect water within cofferdems and
excavations. Sumping is usually only successful
in relatively stable gravel or well-graded sandy
gravel, partially cemented materiesls, or porous
rock Tormations.

Most commonly used dewatering method. Drawdown
limited to about 15 ft per stege; however, several
stages may be used. Can be installed quickly.

Vacuum increases the hydraulic gradient causing
flow, Little vacuum effect can be obtained if
lift is more than 15 ft.

Can lower water table as much as 100 ft from top
of excavetion. Jet-eductors are particularly
suitable for dewatering shafts and tunnels. Two
header pipes and two riser pipes, or a pipe with-
in a pipe, are required.

Can be installed around periphery of excavation,
thus removing dewatering equipment from within
the excavation. Deep wells are particularly
suitable for dewatering shafts and tunnels.

Not effective in highly pervious soils.

Direct electrical current increases hydraulic
gradient causing flow.

See paragraph 2-8 for materials used.
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Risk Water table Waterproofing protection
associated classification Type A Type B Type C
with water (see Note)
table Filed wall Reinforced concrete
wall to[BIEN 1992
Low Low Acceptable Acceptable Acceptable Acceptable
T ariable Acceptable if the "variable" Acceptable where: Acceptable Acceptable
classification is due to surface . a) the piled wall is directly
water. The manufacturer’s advice accessible for repair and
shotild be sought. maintenance from inside the
High Acceptable where: structure: or Acceptable Acceptable
a) an appropriate cementitious | b) the piled wall is combined
multi-coat render or with a fully bonded
cementitious coatings are waterproofing barrier; or
used; ¢) the piled wall is faced
- b) the wall is of concrete ta internally with a concrete
High [BdlEN 1992, wall to[R9[EM 1992,
Measures to reduce risk #  Use combined protection (see 6.2.2).

*  |ncorporate appropriately designed sub-surface drainage and ensure that this is maintained (see 6.4).

#  Use a fully bonded waterproofing barrier (see Figure 6).

#  Lower the permeability of the main structural wall.

=  Use concrete with a waterproofing admixture, e.g. to[BEN 934 {see 9.2.1.5).

#  Ensure that discharge systems, e.g. pumps, are maintained so that the system remains effective (see 10.3.1).
NOTE The water table classifications are defined as follows (see also 5.1.3).

=  Low-where the water table or perched water table is assessed to be permanently below the underside of the base slab. This only applies to
free-draining strata.

*  \Variable - where the water table fluctuates.

= High - where the water table or perched water table is assessed to be permanently above the underside of the base slab.
Ground permeability might affect risk under a low or variable water table (see 5.1).
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Grade Example of use of structure® Performance level
1 Car parking; plant rooms (excluding  Some seepage and damp areas tolerable, dependent on
electrical equipment); workshops the intended use ®

Local drainage might be necessary to deal with seepage

2 Plant rooms and workshops No water penetration acceptable
requiring a drier environment (than  Damp areas tolerable; ventilation might be required
Grade 1); storage areas

3 Ventilated residential and No water penetration acceptable
commercial areas, including offices, Ventilation, dehumidification or air conditioning
restaurants etc.; leisure centres necessary, appropriate to the intended use

Aj

The previous edition of this standard referred to Grade 4 environments. However, this grade has not been
retained as its only difference from Grade 3 is the performance level related to ventilation, dehumidification or
air conditioning (see for recommendations for the storage and exhibition of archival documents). The
structural form for Grade 4 could be the same or similar to Grade 3.

Seepage and damp areas for some forms of construction can be quantified by reference to industry standards,
such as the ICE's Specification for piling and embedded retaining walls [1].
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Soil type Avefage particle | (Coefficientient of Suitable dewatering depth
size (mm) permeability (m/sec 4m 8m 12m 16m 20m 24m 28 m
Coarse gravel 60 ~ 20 > 1 [} L)
Medium gravel 20~6 Sl 1 l
Fine gravel 6~2 +107! _;_.‘ | »
Coarse sand 2~05 >1072 J | |
: 0.5~02 € ! !
Medium sand >1073 — |
Fi 0.2~0.05 4 ‘ |
ine sa.n'd >10 jﬁ |
Coarse silt 0.05 ~0.02 S10° L ¥
Medium silt 0.02 ~ 0,005 i i ]
Fine silt 0.005 ~ 0.002 1077 *
Clays < 0.002 <1077 R .
(P At
288 § £3
b3 © £
HH i 1%
Suggested dewatering method ————> S 2% 2 g B9
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1- BS 8102 Code of practice for protection of below ground structures against
water from the ground: 2009

2- UFC-3-220-05 Dewatering and ground water control: 2004

3- Chapter 5-4 of NHBC Standard — Waterproofing of basements and other
below ground structures: 2017

4- BS 13491 Geosynthetic barrier characteristics required for use as a fluid
barrier and associated underground structures: 2013

5-Tile 5-5 of ZTV-ING — Tunnelbau — Abdichtung: 2007

6-ACI 515.2R-13 Guide to selecting protective treatments for concrete: 2013
7-BS 1992 Design of concrete structures: 2004
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