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Background

Case study of two large higise projects at False Creek
In Vancouver, BC
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V Belowgrade portion
20 feet below water table

V 1250 psf (62.5 kPa) constant
water pressure

V Sheet piling complicated or
eliminated typical waterproofing
SO|utiOnﬂaositive or negative side)

<

Blindside application required

<

Old industrial lands; largely
remediated solls
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Case Study 1: Site Plan

BUILDING ENVELOPE CONSULTANTS

Iin JRS ENGINEERING



10N

O
O
)
=
=

Case Study 1

B

CROSS OVER

Il

ik

||

Il Ed;: I

S

JRS ENGINEERING
BUILDING ENVELOPE CONSULTANTS

[l



Case Study 1: Site Photo
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V Belowgrade portion Y

33 feet below water table

V 2000 psf (100 kPg constant
water pressure

V Sheet piling complicated or
eliminated typical waterproofing
SO|uti0nﬂaositive or negative side)

<

Blindside application required

<

Old industrial lands; largely
remediated solls
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Case Study 2: Site Plan
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Case Study 2. Site Section
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Case Study 2. Site Photo
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Systems Considered

V JRS participated early in design, evaluating potential
systems:

A Sheet Membranes
A Spray-Applied Liquid
A Concrete Admixture

JRS ENGINEERING
BUILDING ENVELOPE CONSULTANTS



Challenges ‘i |

V Performance requirements

VClientodos mixed experience
side applications

V Applicability of sprayapplied liquid for site conditions
guestionable; little history of use in similar applications

V Data on concrete admixture was reassuring, but require
further research into realhse applications before using
for such a largescale project
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Integral WP Basics | ‘Ii

V Reacts with water and dnydrated cement particles,
forming microscopic, needilee crystals

V Crystals fill pores and microscopic voids in concrete,
blocking pathways for water and contaminants

V Water re-entering through changing pressure or fresh
cracks triggers crystal growth, which seals the concrete

re-establish water tightness
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Evaluation: System Pros & Cons "E

Pros Cons

A Consistent membrane thickness A Higher inplace costs (materials + labour)

A Requires carefidurface preparatiorand
detailing (seams & penetrations)

ACandt easily be appli

A Certain details can not be waterproofed with
system (form ties)

A Subject to damage and contamination during
concrete pour (cannot be inspected or reviewe

A Barrier system prevents moisture cont:
with structure

A Repairing leakage through concrete would req
chipping away membrane and packing with
crystalline grout or epoxy / urethane injection.

A Repair methodology inconsistent with base
waterproofing strategy
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Evaluation: System Pros & Cons ‘ ‘li

Pros Cons
ACan be applied t o AMorecommonlyappliedconventiondlyer
excavation)

A Quickapplication
A . _ A Blindside application typically applied to drain
Low inplace cos{materials + labour) T .

A Bgrrler system prevents moisture conta: 8 pembrane thickness canibeonsistent
with structure
A May not be as tough and resilient as other syste

A Not enough performance data on similar
applications

A Water based systems can be susceptible to
constant moisture while curing
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Evaluation: System Pros & Cons ‘i

Concrete Admixture and Joinfreatment _

Pros Cons

A No separate waterproofing membrane A Must be extra diligent to prevent
requiredi concretdboecomes waterproofing contamination by foreign items / contamina
system in open formwork

A Offers labour and time savings compared t A Product mixes must be carefully contraited
other waterproofing methods meet location / performance requirements

A Seltseals cracks from curing and settbiig A Requires careful and thorough coordinatior
concrete structural and materials consultant

A Can be repaired from interior A Requires water flow to activate crystals. Me

not be appropriate for areas where any

A Repair methodology consistent with base initial leakage is not acceptable

waterproofing strategy
A System vulnerabilities at control and
construction joints
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Warranty Considerations ‘ii
OA Warranty has never K¢

V Most product warranties are primarily marketing tools
quite limited, with numerous exclusions & fine print

VJRS found that admixture
substance. It was performarimsed and dependant on
manufactureros 1 nvol vemen
with specific quality control processes.
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Warranty Considerations ‘i

V Warranty was based on entire quality process to drive

[ai]

final quality:
A Manufacturer review & acceptance of concrete mix desig

A Manufacturer review of structural desigt spacing, joint
design, steel ratios)

A Documented quality control system to track product
batches from plant to site, ensuring product would be
Installed(placed)at correct locations in correct amounts.

A Manufacturer provided additionaf®Bparty review of the

preparation of all alreaS(JRS provided the supplementary reviews wit
agreement of client and manufacturer)
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Research

V Large project with major risk
iImplications; demanded due
diligence prior to acceptance

V Lack of similar applications in
ower mainland

V Reviewed nearest matches:

A Shaw Tower; only 5 ft. below
water table

A Reviewedshotcrete
application inGastown
however, limited depth below
water table and concrete
system entirely different
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Research

V Similar Project Requirement:_ ..
Comparable water pressure s
Good and available records

Completed with Hservice
history

Access to design and . W
construction team memberd R

Access to operations/facility
manager *

Do I» o Do D>
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Research: Similar Projects

V Identified three most similar projects finished to date:

A Orlando Airport Expansion Tunnel, Orlando, FL, USA
A Ballyliffin Tara, and Jacksons Hotels, Dublin, Ireland
A UnderWaterWorld near Brisbane, Australia
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Research: Similar Projects ‘iE

V Contacted and interviewed key members involved with
the project to discuss their experience using the
admixture.

[0l

A

A

A

Design team members: design implications and
considerations, professional concerns and liability issues.

Construction team members: construction and practicalit
ISsues.

Facility operations & maintenance personnesenaice
(postconstruction) performance experiences.
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OrlandoAirport Expansion Tunnel
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UnderWaterWorld

e e

JnderWaterWorld

SUNSHINE COAST
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V Architect designed and took responsibility for overall

< <

design and systems other than betpade

JRS was project building envelope consultant, but
assumed additional role and took responsibility for
design of belowgrade waterproofing

General contractor responsible for overall work

Forming suoontractor responsible for system
preparation (joint detailing) and overall quality control

JRS had responsibility for quality assurance; actual role
fell in between quality control and quality assurance

RS ENGINEERING
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V Because this was a new system, JRS was asked to take
professional responsibility for design and quality control
for system throughout project

V Design detalls started as manufacturer's standard detall
evolving into sitgpecific details.

V Had to accommodate for admixture weakness at cold
joints and control joints.
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ALL RIGHTS RESERVED, PROPERTY OF JRS ENGINEERING LIMITED, USE OR REPRODUCTION PROMBITED WITHOUT PRIOR WRITTEN PERMISSION,

1.4_Inspection
.1 The installation shall be inspected in two stages:

1 Following the installation of the Grout strip, an inspector shall visually inspect
the installation to confirm the presence and location of the *red" trianguiar strip in
the proper dimensions.

2 Following the installation of the Treatment slurry, an Inspactor shallvisually
i confim the jon of the *gold" sirip

inspect the pi
which shall cover the entire contact area of the joint.

21fitis not possible to inspect the installation i two stages, then a single
inspection can be made after the completion of the installation of both products.
The inspector shall confirm the presence and location of the *goid” strip which
shall cover the entire contact area of the joint. At or near the center of the gold
strip shall be a raised triangular section of the proper dimensions. If necessary, a
'small section of the "gold” Treatment may be removed from the triangle portion
of the strip to reveal the "red” Grout beneath.

.3 Inspeciion of the joint treatment shall occur prior to installation of interior
formwork.

4 Inspeciion of the form it and external hall
prior to application of any finishes.

END OF SECTION

LEGEND

CONCRETE

CONCRETE w. KIM ADMIXTURE

KRYTON DRY-GROUT WATERSTOP

KRYTON SLURRY

KRYSTOL EXTERNAL DRY-GROUT WATERSTOP

BARICOTE (FORM TIE FLUG)

KRYSTOL PLUG

C o &

LL
PER OTHERS )
POUR JOINT LINE

KRYTON SLURRY

J LINE OF KRYTON DRY
{ PACK GROUT TRIANGLE
\ ON TOP OF WALL

Cff%ﬁ%

NOTES:

| . DRAWING PROVIDED TO SHOW PRIMARY STRUCTURE
WATERPROOFING DETAILS. REFER TO ARCHITECTURAL AND
STRUCTURAL DRAWINGS FOR MORE INFORMATION.

2. SHEET PILING, SHOTCRETE, # GEOTECHNICAL BY OTHERS

3. DESIGN ASSUMES NO HYDROSTATIC PRESSURE UNDER
SLAB-ON-GRADE

NOTE: DO NOT SCALE FROM DRAWING. ALL DIMENSIONS TO BE OBTAINED AND VERIFIED ON SITE.
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NOTES:

|. DRAWING PROVIDED TO SHOW PRIMARY STRUCTURE
WATERPROOFING DETAILS. REFER TO ARCHITECTURAL AND
STRUCTURAL DRAWINGS FOR MORE INFORMATION.

2. SHEET PILING, SHOTCRETE, ¢ GEOTECHNICAL BY OTHERS

3. DESIGN ASSUMES NO HYDROSTATIC PRESSURE UNDER
SLAB-ON-GRADE
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NOTES: e
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1. DRAWING PROVIDED TO SHOW PRIMARY STRUCTURE
WATERPROOFING DETAILS. REFER TO ARCHITECTURAL AND
STRUCTURAL DRAWINGS FOR MORE INFORMATION.

2. SHEET PILING, SHOTCRETE, ¢ GEOTECHNICAL BY OTHERS

3. DESIGN ASSUMES NO HYDROSTATIC PRESSURE UNDER

SLAB-ON-GRADE
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NOTES:

|. DRAWING PROVIDED TO SHOW PRIMARY STRUCTURE
WATERPROOFING DETAILS. REFER TO ARCHITECTURAL AND
STRUCTURAL DRAWINGS FOR MORE INFORMATION.

2. SHEET PILING, SHOTCRETE, # GEOTECHNICAL BY OTHERS

3. DESIGN ASSUMES NO HYDROSTATIC PRESSURE UNDER
SLAB-ON-GRADE
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