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)- soil stabilization during

ides

, 50°s)- municipal applications
0il stabilizatio

ates (1980)- municipal applications and
abilization

15 (1950’s)- used mainly in Europe
It - hot and cold mix
5 Resins - epoxy, polyester, vinyl ester, etc.



Past Limitations

strength, brittle, permeability
w strength, toxicity issues

iD ment), aged , toxicity issues

It - dangerous and difficult to install,
oorly

anes - high viscosity, flammability,

Resins - difficult to install, rigid, brittle, aged
~ poorly
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he Present

tabilization (temporary)
nicipal applications, soil

lications and soil
cs- crack and joint sealing, curtain wall
nes (single comp.) - crack and joint sealing,

curtain wall grouting, void filling, soil stabilization

| Urethanes (plural comp.) - sealing high flow leaks,
void filling, curtain wall grouting, slab jacking
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WHAT ARE POLYURETHANES?

reacting a polyol ... with a

inate in the presence of suitable
aind additives.” '

he Polyurethane Industry
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int sealing, void filling,

int sealing, curtain wall grouting



HOW DO POLYURETHANE

reaction gi
CO, gas. By
adding a surfactant
to the mixture we
trap the gas

bubbles in the
grout matrix.
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GROUTS

h a single

omponent:
a plural component pump.




sistance to flow.

A 500 750 cps
Very low: 250 - 500 cps
Ultra low: <250 cps



1 MDI based materials exhibit low toxicity



ne pump.

alyst on the resin side (Triethanolamine) and salt
ater side (Sodium or Ammonium Persulfate)
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omponent urethanes which react
\pand these acrylic
‘together to form a gel.

uring they form a h'ydrophilic gel that will
upon contact with water.






selled Acrylic Resin



osity Hydrophobic F

Resin

* Mixed viscosity

’ ty Comparison

450-850 cps
250-350 cps
150-250 cps
25-35 Cps
6-8 cps*
1-3 cps*



VISCOSITIES OF COMMON
MATERIALS (70°F)

Viscosity in Centipoise (cps)

1 cps
. | 3 cps
10 Motor Oil 85-140 cps
) Motor Oil 650-900 cps
Oil 1,000 cps

5,000 cps



umping Acrylics

lon between catalyzed resin and salt
as the two components touch,
a plural component pump.

lon acrylic resins are very sensitive to iron and

t water is highly corrosive. These characteristics
> that all components of the pump that come in
contact with the injection materials be made of

~ stainless steel.






YLIC FEATURES

allows injection into very fine



To. Use Chemical Grout

on-A hole is drilled on a 45 degree
't the crack. This allows the grout
out the repair area.

ain Wall Grouting-Holes are drilled through
all and into the soil which allows placement
1emical grout on the exterior side of the

‘@ Probe Grouting- Injection probes are driven down
into the soil which allows placement of chemical
grout on the exterior side of the structure.



I Placement

| grout placement requires
required location

ing it there lo ough for it to react.



rack Injection

eated into the repair area to
)ut to be injected.

most common grouting method

s for grouting into very small cracks and
S

-+ Allows for grout to be pushed from the negative
side to the positive side of a structure
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A5 !)g_ ree Angle Drilling Method

lal to intersect crack at midpoint
ard and back.



Alfernate Side Dri“ing

odds of intersecting a crack,
t inside wall.
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dirt and mineral
to open crack





















TAIN WALLS

curtain wall grouting?
CMU walls do not crack

acks cannot be identified.

crack injection has failed.



Injection Sequence

S 5t injection row
i

<& 4 injection row
<= 3" injection row

4 "¢ injection row
— 1%t injection row









CURTAIN GROUTING
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BASICS



outing Cont'd.

ay be directly injected into

Create a curtain wall
around structures
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e’s / sleeve port grout w
50 om_ /7";'
probes can be installed in various ways, 2
ven probes with air to keep injection v }

create large voids and loss of soil contact with the
Inserted probe.
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1on of Material

d at predetermined increments, pumping the
naterial then raising probes up to next area and

| sequence until all probes have been injected.

0 probes methoc

into probe one then skipping
2 Soil mass.

.o_ three etc., is common to create a
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sroufing Pressures

re should | use?

ressure required to get

of resin into or besi e the structure.

ressure as required to get continuity
ach injection point to the next.
A slow building of pressures is always

" preferable to sudden increases.
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ecified pressu
cified volume
cified number of passes

Until the water is stopped



resent Limitations

strength, brittle, permeability

w strength, application
mixture, toxicity 1ssues

application
ment, complex mixture

ics - low strength, application equipment,
lex mixture

nes (single comp.) - TDI based

= Urethanes (plural comp.) - TDI based,
application equipment

N
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k and joint sealing, curtain wall

p.) - crack and joint sealing,
oid filling, soil
ation, TDI Free

es (plural comp.) - sealing high flow leaks,
ing, curtain wall grouting, slab jacking,

New technologies



TECHNICAL

GUIDELINES

Pregared bty the Intainational Concrete Repiir Institeta Fearuory 2003

Guide for the Selection of
Grouts to Control Leakage
in Concrete Structures



1GRI Guideline 03738 Cont’d.
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Previous grout materials used

Common grout materials used now
Types of grouts
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(CRI Guideline 03738

TEE 710-E - GROUTING

your input. If you specity or
ical grouts please let the committee
hat you would like to see in the Guideline.
imittee is committed to make this a

g guideline by which you can choose or
hemical grouts. An interim revision will be
issued to make the Guideline useful while a
“omplete revision is written.
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