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Introduction

Case History, Downtown Sunnyvale
Garage, Below Grade Waterproofing
Failure

A2nd |argest Below Grade Structure in Northern
California

A4 stories underground
A12 to 14 feet in the water table

A Started Leaking as soon as dewatering pumps were
turned off
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Introduction cont

Focus of the presentation:

A Case Study of a failed blindside
waterproofing system

A Soil retention systems and their impact
on waterproofing Failure

A Sodium bentonite based waterproofing
systems used in blind-side construction

A DeNeef Hydroactive Grout Injection
Repair. One of the largest injection
E|||h repair projects in the country SOUTH
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History of Sodium Bentonite

A Sodium Bentonite is an absorbent clay that was geologically modified
volcanic ash originally deposited in an ancient sea bed as bentonite
around 70-74 million years ago
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History of Sodium Bentonite cont

Properties of Bentonite

A An absorbent aluminum
phyllosilicate generally
composed of impure clay

A Two types of Bentonite i
swelling (sodium bentonite)
and non-swelling (calcium

bentonite)
A Sodium bentonite absorbs up
to 8x0s 1 tos dr

A Contains exchangeable
sodium cations

A Calcium Bentonite can be
converted to Sodium |
Bentonite through ni on
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Bentonite Seals When Wetted cont.

Sodium Bentonite Granules Transform into a seamless,
monolithic membrane to provide an excellent barrier to
water

Time Sequence Photography

1. Bentonlte Installed 2 | Granules qwckly 3. Seamless Bentonite
Dry transform when wet Membrane
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Bentonite Requires Confinement

When hydrated,
bentonite expands
and conforms to
Irregular surfaces,
penetrations, and
Infiltrates cracks
and voids In the

concrete
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Soll Retention Systems

A Common soil retention systems include:
A Wood Lagging & Soldier Piles

A Shotcrete Lagging

A Soil Nailing

A Other systems
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Original Bentonite Waterproofing




Positive & Negative Side
Waterproofing

1 Defined i Positive-side waterproofing Is
applied to the outside (wet) face of the
subsurface building components In
contrast to Negative-side waterproofing,
which is applied to the inside (dry) face
of the subsurface walls and slabs.
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Blind-side Waterproofing

A Defined i Blind-side is positive-side

A Blind-side waterproofing systems are
required where the exterior faces of
foundation walls are not accessible, which

requires application of the waterproofing
system to the formwork surface facing the

excavation.
AThis results in the wa
location to be on the outside of the foundation

wall.
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Earth Retention Systems

A Review different types of Lagging
systems used for blind side
waterproofing

A Review issues associated with lagging
that impact sodium bentonite
waterproofing systems
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Soldier File
Wood Lagging —~.
Concrete Wall —~_
Retained Earth
d l(

Miradrain 6000
Towar

Wood Lagging - Earth Retention System

™
Fabric
2g9ing) —\\

Miraclay =

\
S~
B .
NS

b5 \4 e e%
%7 //\y va A A AAAAASASAA DDDIPPIPDCQ vvvx,vxvv,vwv.vvv,v»vv,v
eftistetstiel
% \ A\ / D\
A2 \ X > ;
= 2 \
y /\ ///.\ y g
/ Z N x 5 g
’ A//\\\/ 2\ = =\ NEN
A

Tie Back Rod

N\
04 _\

s Bentoni

Nonaqueou

H

Sealant - Wolerproofing & Restoration Institute

<=

RECONNECTRESOLVE -RESTORE

2010 WINTER TECHNICAL MEETING

4 N e

\ . S / ) w

\ . 3 ) S

5 X A o

A $5e) $%8) / % 44«
% vvv‘vvv vvvvvvvaVVVVVVVv vv\vvvv.vvvv vv S " <\ . //N Zz
N tietstnietests - /v\ Wi
PSS P ST OO N S EEe L@ “

ARSI OSSR, 3 B

NCTo S T 9\ Y
i) IS SIS S, SIRICTD .

A TS

pletietet!

v. VvaV\vv\

NN\

COPYTIgIL £UZU Alldld BUICK & Bers, IMC.

M\ \ \ \ ﬁ%wwwww%w%ww%%%%wwv“
WA NN \ N\ N

//\N/N\\\\VM\V\/, ! X // o N\ _u\/ AN = \/
P QO SA IA en
3 N4 DT
= %Ilu // H\HHHHH,HHHHHHHHHHH‘M
25 VA==l
S=

@

www.swrionline.org

INSTITUTE
Sealant, Waterproofing

& Restoration Institute



Conventional
Wood Lagging
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Drilled Pier

Soldier Pile with Slurry Fill

Site Over-Excavated to Back Flange

of Soldier Piles

Wood Lagging Inserted Within

Beam Flanges

Wood Lagging Secured with Nails

Sand Slurry Placed Behind Lagging

Typical Voids in Sand Slurry

Insulation Required to Isolate
Soldier Piles Creates Void

Waterproofing and Structural Wall
Placement
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Shotcrete Lagging

A Soldier piles are predrilled at intervals

INSTITUTE

along the wall's baseline. The piles are
placed in the hole and backfilled with
lean-mix concrete. As the excavation In
front of the wall proceeds, shotcrete
lagging Is installed between the soldier
piles In lifts. Tieback anchors may be
Installed and stressed to provide lateral

restraint.
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Shotcrete Lagging
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Drilled Pier

Soldier Pile with Slurry Fill

Welded Nelson Studs

Wire Mesh Reinforcement

Shotcrete Lagging

Placement of Waterproofing

Placement of Structural Wall
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Shotcrete Lagging
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Shotcrete Lagging ONT
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Included In This Presentation

A Review 2 of the most widely used
bentonite systems on the market

A Different makeup of the systems and
specific uses

A Benefits and Limitations

A Author not endorsing any product or
system
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Sodium Bentonite Limitations.

Inherent limitations of Bentonite HDPE

A Requires compaction/confinement to be
effective T a minimum of 24 psf is
required

A Application in brackish or slightly salt
groundwater

A Standing water during construction i
premature hydration
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Commercial Bentonite/HDPE Products

Product Reviewed :

A Tremco - Paraseal LG
I Multi-layer sheet membrane waterproofing system

A CETCO Volclay Voltex DS
I Interlocking Geotextile waterproofing panel system
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Tremco T Paraseal LG

A Multi-layer (3-layer) sheet membrane
waterproofing system

1. Consists of self-sealing, expandable layer of
granular bentonite

2. Bentonite layer is laminated to HDPE sheet

3. Covered with a protective layer of spun
polypropylene

A Controlled thicknesses of 170 mils to 200
mils

g“ln& Designed for blind-side installations SOuTH
Sesant Wetorasing '@ﬂ@ﬂ
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Tremco 1 Paraseal LG cont.

Blindside application
A Applied before walls are poured

A Designed to resist damage from:
I Some exposure to inclement weather
I Normal concrete pours
I Direct installation of shotcrete

A Can be used in hydrostatic head
conditions
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Prehydration Due to Rain can
Lead to Failure
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Hydration durir g
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\ be a problem
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Tremco 1 Paraseal LG cont

Additional Specifications

A HDPE Laps can be sealed with butyl
tape for gas membrane and additional
level of waterproofing

A Penetrations need to be detailed
properly

A Puncture resistant HDPE liner of 169 Ib
point load

A Protect from moisture during storage.

D t double stack SOUTH
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Typical Paraseal Membrane
Application
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Seam Tape Being Applied
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Witches Hat Over a Tieback Head

A The penetration is detailed with
Parastick n' Dry (bentonite waterstop),
and the witches hat (molded
polyethelyne) is filled with Paramastic

A The hat is nailed over the tieback, and
another target sheet of Paraseal Is
Installed over it

A Double protection of bentonite.
dln soun
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CETCO 1 Volclay Voltex DS

A Interlocking Geotextile Waterproofing
System

1. Comprised of two high-strength geotextiles
sandwiching bentonite, which are interlocked
through a needle punching process

2. Includes a integrated polyethylene liner for
added protection and vapor barrier
A Sandwiches 1.10Ibs of bentonite per square
foot

A Designed for waterproofing under slabs and
blind-side applications
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CETCO 1 Volclay Voltex DS cont

A Unique Design Feature

A Concrete/shotcrete clings to geotextile
fibers

A Allows waterproofing panels to stay in
place, against concrete and shotcrete
walls

A Designed only for below-grade
waterproofing applications
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VOLTEX DS
CROSSECTION ILLUSTRATION

NONVOVEN FABRIG 2= 2"
lJ /(]
T

HDPE LINER I

GRANULAR BENTO __
1.1 BS./SF bl
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WOVEN FABRIC
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VOLTEX DS

BENTONITE GEOTEXTILE WATERPROOFIN
INTEGRATED HDPESLIN
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Paraseal / Voltex Comparison

TECHNICAL DATA

Physical Properties Method Paraseal LG Value Voltex Volclay Value

Tensile Strength: Membrane (PSI) 4,000 PSI (27.6MPa) N/A

Resistance to microorganisms

(bacteria, fungi, mold, yeast) unaffected unaffected

Elongation-ultimate failure of

membrane 700% N/A

Puncture Resistance 169 Ibs (76.6kg) 140 Ibs (63.5kg)

Hydrostatic Pressure Resistance 150 Ft (45.6m) 231 ft. (70 m)

Resistance to water migration

under membrane: zero leakage 150 Ft (45.6m)/Head 150 Ft (45.6m)/Head

Grab Tensile Strength N/A 95 Ibs. (422 N)

Permeance 2.7x10-13cm/sec 1 x 10-10 cm/sec.

Installation Temperatures -25/F to 130AF (-31.7AC to 54.4/C)

No effect before or after
Low Temperature Flexibility installation Unaffected at -25AF (-32AC)
Source, Manufacturerds g@)@ﬂﬂ
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Project Case Study

A Forensic Case Study Sunnyvale, California

A Waterproofing failure of Downtown Sunnyvale
Garage

A Work performed for a construction defect
litigation case

A Bentonite/HDPE composite system was
Installed and had failed

A 2 |argest below-grade structure in Northern

California
A Largest below-grade waterproofing repair of
I t0s kind 1 n Californi a
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Project Case Study cont

A Structure experience extensive leaking
throughout below-grade perimeter walls

A Built on zero lot line with shotcrete
foundation walls against wood lagging
and soldier pile retention walls
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Project Case Study cont

ACore samples taken f
shotcrete walls

A Partial excavation behind lagging

A Reviewed original construction drawings
A Reviewed lagging installation photos

A Reviewed soil consolidation

A Visual observations of leaks and water
testln
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Garage Structure Is 2 stories
Below the Water Table
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Downtown Sunnyvale Garage Leaked
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Chemi cal Gr out was

Injection port
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Project Case Study cont

Repairs included:

ADr il ling
diameter holes on
a 40 on c
formation through §
180 thick
foundation wall

A Several types of
hydro-active grouts
were injected
through the holes
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Typical Injection Equipment
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Gr out Creates a ncCurt
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Foam Sometimes Leaves a Mess
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Concrete Cores Were Taken To Asses Performance
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