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> What is Chemical Grouting

Liquid resin that turns into an iImpermeable solid In a
predictable timeframe used to:

» Stop leaks in above ground structures
 Stop infiltration into below grade structures
 Stabilize/Improve soils

« Control groundwater

» Seal annular spaces

 Stabilize and lift concrete slabs




> Chemical Grouting

« Chemical Grouts are used to make long lasting
repairs quickly and economically.

* There are several types of Chemical Grouts.
Selection depends on several factors.




> Polyurethane Grouts Families

« Water Reactive

* Hydrophilic

* Hydrophobic
* Two-Component




CONCRETE REPAIR

Restore | Repurpose | Renew

Water Reactive Polyurethane Grouts

Single Component

Hydrophobic (pushes water) Hydrophilic (seeks out water)
Rigid Foam Flexible Foam
» Fills Voids * Non-structural leak repairs (crack injection)
« Stabilizes Soils « Sealing Joints with Oakum
» Stops Gushing Leaks » Seal Pipe Penetration

» Use where movement expected
Requires a Catalyst

» Percent catalyst affects reaction time & Flexible Gel (high water to resin ratio)
expansion » Curtain Grouting
» Fast Reaction/More Expansion than philic » Soil Stabilization

» Gushing Leaks

Mechanical Seal Chemical Bond to Concrete / Mechanical Seal
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Crack Injection Project ICRI
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Loyola Bridge on Interstate 1-10 New Orleans, LA
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STATE OF LOUISIANA
DEPARTMENT OF TRANSPORTATION AND DEVELOPMENT

PLANS OF PROPOSED STATE HIGHWAY

FEDERAL PROJECT HO13839
STATE PROJECT H.013839

[-10: LOYOLA BRIDGES (SLAB SPAN REPAIR)
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Restore | Repurpose | Renew
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FINAL PLANS
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SLAR SPAN REPAIRS

Scope:

Epoxy injection 1944 linear feet
Structural Polymer Concrete Patch Spalls & Joint Nosing
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Are these structural cracks?
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> Structural vs. Non-Structural Defects

Structural Repairs

* Epoxy

* Rigid

« Restrains crack from moving

Non-Structural Repairs
« Polyurethane

 Flexible
* Allows for movement
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Was determined that the cracks were not structural
and the objective was to seal the cracks to
prevent any further deterioration of the slabs.

PRESERVE
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Product Demo - Low Viscosity Hydrophilic Polyurethane
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Product Demo - Low Viscosity Hydrophilic Polyurethane

CONCRETE REPAIR
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Crack Injection Project? CONCRETE REPAIR
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Pressure Injection Steps - Polyurethane

. Clean surface of crack to expose defect
. Create an access path to defect (drill holes)
. Flush drill holes with water (clean dust to facilitate bonding)

. Install ports & inject with water under pressure (wet out & verify)
. Inject resin under pressure (watch for travel)
. Cure and dress out (make pretty)

OO0~ W DN PE
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Pressure Injection Steps - Polyurethane

Restore | Repurpose | Renew

1. Clean surface of crack to expose defect
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Pressure Injection Steps - Polyurethane

Restore | Repurpose | Renew

2. Create an access path to defect (drill holes)
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CONCRETE REPAIR
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Polyurethane
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Pressure Injection Steps - Polyurethane

Restore | Repurpose | Renew

4. Install ports & inject with water under pressure
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Pressure Injection Steps - Polyurethane

CONCRETE REPAIR

Restore | Repurpose | Renew

5. Inject resin under pressure (watch for travel)

o Start at the lowest point

* Progress from port to port advancing resin to fill crack

* Only use enough pressure to get material into the crack
* You may need additional holes

APRIL 21-24, 2024
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Pressure Injection Steps - Polyurethane

6. Cure and dress out

« Allow 24 hours

* Helps ensure all migratory leaks have been
eliminated

 Remove ports - Do not grind flush

e Grind cured polyurethane off

» Plug holes with a high-quality Hydraulic Cement

or Epoxy Gel
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Funding provided/approved through the st | Resursons | Rnew
National Highway Performance Program

Priorities -

Goal 1. Preserve/Sustain the System
Goal 2. Operate the System

Goal 3: Improve Safety of System
Goal 4. Expand the System

Goal 5. Improve Quality of Life

Federal Funding under the Category "Preservation’
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Chal_l.enges CDNCRETE REPAIR

Active Interstate

¢ Lane Closures

e Limited Work Hours

* Night Time Work
« Length and Thickness of Slabs
« Variation in Widths of Cracks
* Need to Surface Seal Top and Bottom
» Strict Compliance to the Specification
e Surprise!
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CONCRETE REPAIR
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Recommended Installation Procedure:

1. The Contractor shall place Prime Plug 2 (hydraulic cement) to seal the top and bottom of the
crack. On the top of the deck, care shall be taken to ensure the hydraulic cement material is
placed no deeper into the crack than 0.25" from the top of the deck surface.

2. Once hydraulic cement material is hardened, Contractor shall, under positive pressure, inject
cracks with Prime flex 900LV (joint seal material).

3. Once joint seal material has set (approximately 24 hours), Contractor shall remove hydraulic
cement material and visually inspect top and bottom of cracks to ensure proper distribution of
joint seal material. Where necessary, trim joint seal material at the top of the deck to provide
0.25" recess from the top of the deck to the top of the joint seal material as required by the
plans.

4, In areas where joint seal material distribution is inadequate, Contractor shall reapply material to
the Engineer's and Manufacturer's satisfaction.

from engineer’'s email
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CONCRETE REPAIR
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Addressing Surface Seal Issue - TOP & BOTTOM

DEMO Conclusions

Hydraulic Cement
Quick set 3-5 minutes
Not permanent
Can tolerate high water/moisture

Epoxy Gel Adhesive
Very Thin
Took Longest to Cure
More Durable than Hydraulic Cement

Epoxy Gel Adhesive - fast curing
Thicker Consistency
Was tack free <10 minutes
More Durable than Hydraulic Cement
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Project Resumes Project Delayed Back on

March 8, 2020 COVID July 1,2020

Vv 4 Vv

Change Orders in place & Work came to a stop before it Initial injection starting around

Costs Negotiated and Finalized even got started. 11pm on the West bound side.
Everyone in attendance.

“Contractor is scheduled to COVID, Tropical Storm Cristobal,

mobilize back on to the project Contractor from out of state.

on the night of March 8, 2020"
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CONCRETE REPAIR

Restore | Repurpose | Renew

DOT Approval - Top Deck Crack Repair
New Specification Created

* Preparation for Injection
* Drill Holes at 45° angle to intersect crack
* Pressure Wash Cracks
* Flush Crack with Flush Wand

* Inject Water under pressure
 Install Ports (Bang In Ports)
* |nject Water
« Remove Zerks

« Seal Deck Bottom with Fast Set Hydraulic Cement

APRIL 21-24, 2024
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CONCRETE REPAIR

Restore | Repurpose | Renew

DOT Approval - Top Deck Crack Repair
New Specification Created

» Surface Seal Top Deck Cracks
* Dry Surface
*  Apply 3" x1/8" band of Fast Set Epoxy
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CONCRETE REPAIR

Restore | Repurpose | Renew

DOT Approval - Top Deck Crack Repair
New Specification Created

* Inject Cracks
* First with Low Viscosity Hydrophilic Polyurethane
« Watch for travel
* Top off with water

«  Remove Port & Seal Injection Hole

APRIL 21-24, 2024

ICRI.ORG




5p #H.D.BBS'B -1, Loyojg Brigge, {Stap Span Repan]
Revisay buggened Pracedyp, far Top of Deck ¢ragy, Repajr;
For TRChs yyjpy, Ereate, than g gn Pening g¢ top of dagy,
NAT ALWAYS ; ;Sea’l batrgp, of craFk With mgres
crack... - Sealygy ok with =
}a "‘N’ of k.. cess 15 3 While Py ; Still pligp, Use 3 pg, [ ey, Crgyy, Ite Blacg 135+ Wag,
+ present whole crac is proc ' holes 5 . id-pajny af inj o hoje | Finjeey; M holas 4, 14" 3pg, v these oy
Luved Foom no Phroughaut — jon of this rocess e Shouig , ed 7 Bway,
Tssve: L T waets Foam . _‘_____\_.*'N‘w_\ erpfetat\ Wp'l‘"-'a\ P . Drig heilg Varticay throug, poxye'nreryu'andsﬂt Bang i Por z':ithau::zerk
Do R Ny int o the 5oz t 220k o, re
= pelow. jate fro [ sing 5 F-Vsiya inj Srintg p, 3 =N open p ‘Bhilic Eroyt Sids, j n_iecting atg
e o\f‘ded i red dev T3tiG of Vdrop ilic gy 181 fthis doe T havs 4, be ct}
,..-—-""’"—P aht s pr teps in Injacy untip rezip &N ¢ ing o ofweep hojg, Wair 303, o3 Minyge End top OFF wiepy
d tast nig n. The s 3Sr gy shar WaY5 ware,
discusse Camerd o py ang sagy injsctinn, halgs COnsistap; WIth Currgp, OPeratin,
jdea we disCt! ed by
n ided T E}{P\aln % Inten; OF weg Claz jg ¢ Provige Betra, vizsyg) =T Whathe, Erowt jx penerratmg
than tha screw, € fachcrspy s 085 not i, Wtafepg,, \ the fo ® takep,
I river, ole
.’L {SC rer_ jection h Qniy gy N5 wherg Srout giy notﬂowfmm Weep holes, drilf 3v_za depep Njctigy haig
0 e d oh"E‘:t 1E. i i) Verticay, nto ¢
EPORY- poi\'\te ations. i t zer 0. Fiygp Ik witg, Stng Ttical in; “ton hojg,
Citliag cvadk o = ke with le, use @ hole loc withou 11 Injg ErECk iy, Ertica) Mection by,
14 cesin be Fitling eckion of crack {ll pliab t iection in Port 12, Folyy g wigy
e (oo ok pvesch "’.J-h d geal tOP oxy 15 st int of in} d set Bang 3. Rem, angd sag injscting, haolas CONsistan, WIth Clrra g SPeratig,,
¥ ! e R 0
(4= g ilg & - 4
Tme be U?éﬁ .‘;:;1,,1 }in ?a’ aﬁ W\-’;\\‘: atp the m‘: dp—}" Ewaveiver",f 147 an pen h‘gfd"op For cracy, With jeg than g g« Shing 5p 0P of gy,
+ 7k g ehuse hole KR oKy no pey
ep =) e
v b Y j ~ shOU\d o thrﬂugh e rt and th have o b e Dirigy anglg injactj, holes g, Mid-gepgy, OF Cracy,
ill hole first port o po oes not at it cOMm Seal CTRCK yyjg, r.
5. Dri rk on ) ; {this d hole. b er. 3 Flusg rack wirg, ter througr, nglsy injectiay, hoigs.
set zerk first in] rwater f weep ays wat cent 5220100 ot cpg. With g,
5 yalve, TiT= ilic grou out © tis alw ith cur While ¢, s 1)y Plizblg, . ted op; It Welrivey, o W, Bt ) g, Place 9 135 weep
— - ing 3 F- h\fd"oph en com Last sho sistent w holes g id- L of injecy; hals g, Njertig, holes 5o 1g g  these holas
g, Us o of 28 in is o8 water \as CON whed hourg pe Placeg 7 Fwgy,
ratio ntil res with <action ho ce as o le Flusk SrEck wiry, " throyg, 8 Jection holeg
o ““Jeﬂt u and top z seal inje | referen cep hole, Injecy Cracks "OPhilic gy,
Smeana 10, imute T sua he W “CMoyg Port ang SCtion holas Cong Istent with CUrrang aperanon
PR i rta rvi f
= o Tk m o te to
¥ Cred il ol s W ep ide be ou o
e b evack widdin coo 07 Hewe low 1. Remov prg‘u'\de not flow weep b Inteng o WEED holes 19 proyige B Uigyg) Nce g5 " the groyy e fu penetratmg
l fik whnad © 4o Swilare se: Sheeom? - lesisto 1 does w from #3ch erac, g, the gyg doas WOout of e WEep hojg, the follgyn s ara g takep.
| e Ohkuwn e :'1."-"‘" =) eep ho nt g\’OU id not flo
Use %) o .
'} i 240 Resin’ "3’%‘:’ S tent of w n the eve rout di jon hﬂ\es_ Oty 5 < 3 Erout giy Not figy, from Wsp hotes, dril] 24 3 dapth injectia, holgs
| Casn Bbream 7 How wen'd o3 n crack. ) where g ical inject! n holes. VELically ingg
| = keep 25007 H - each cations ; vertica injectio 10, Cragk TS gy injectisy, holes
| 34 { —— only atlo to crack. v at new uert'\f«a“ Injas rack U3t sy, 23l injg ey N hojes
S 9, i in ate W
s 1 ,Jert\ca\\‘l" & with er\-‘t at ne
cra ith 2!
hush 8w or
'3. F R ra B ‘rate
14, Inject© up With ¥
. ow
Foll
15.

IR
CONCRETE REPA

se
Restore | Repurpo

Renew

4
APRIL 21-24, 202

ICRI.ORG




‘IcRI

CONCRETE REPAIR

Restore | Repurpose | Renew

DOT Approval - Top Deck Crack Repair
New Specification Created

» Surface Seal Top Deck Cracks
* Dry Surface
*  Apply 3" x1/8" band of Fast Set Epoxy
 Add Weep Holes at Midpoint of
Injection Holes to Observe Travel

* If No Travel Observed..
* Drill Directly into Crack
*  Flush with Water
* Inject Resin
* Inject Water
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> Summary

* Even though it can be challenging and possibly increase the
cost of the project, sometimes the specification needs to be
challenged for the best result.

 Structural repairs require an epoxy while non-structural
repairs (leak sealing) require a polyurethane,

« Always follow “best practices’ for injection grouting but
understand that project conditions may pose challenges and
require some modifications and leeway.

 Product Manufacturers are excellent resources with
extensive experience with their products. Take advantage.

‘No one can whistle a symphony. It takes a whole orchestra to play it"

~H. E. Luccock C
ICRI
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> Questions?

Wendy Rouleau
Vice President
Business Development

Wendy.Rouleau@PrimeResins.com

Office: 678-750-4876
Mobile: 470-609-4467

A @ PRIME RESINS

APRIL 21-24, 2024

ICRI.ORG



mailto:Wendy.Rouleau@PrimeResins.com

	Slide Number 1
	Slide Number 2
	What is Chemical Grouting
	Chemical Grouting
	Polyurethane Grouts Families�
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Summary�
	Slide Number 38

