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ABSTRACT

A repair and rehabilitation treatment process for reinforced concrete structures involves the removal of concrete from above rebar or other metal reinforcement
material in the concrete structure. After removal of
concrete, the metal reinforcement materials are saturated with corrosion inhibiting agents. Saturation is best
achieved by multiple spray applications of the corrosion
inhibitor. The cavity in the concrete structure with the
treated rebar or other metal reinforcement materials is
then backﬁlled and/or overlaid with repair concrete.
Preferably, the repair concrete includes corrosion inhibitors which will diffuse to the rebar over time or is a 10W
permeability concrete that reduces the rate of diffusion
of chloride corrosion causing agents to the rebar. The
repair and rehabilitation process signiﬁcantly increases
the concrete structure’s service life.
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2
10% calcium nitrite. While the Angstadt et al. patent is

CORROSION INHIBITING REPAIR AND
REHABILITATION TREATMENT PROCESS FOR
REINFORCED CONCRETE STRUCTURES

primarily directed to using calcium nitrite as an accelerator to reduce the hardening time or time of setting for
the concrete, this patent points out that calcium nitrite

inhibits corrosion of the metals placed in concrete as
reinforcing bars. However, the Angstadt et al. patent

This invention was made with US. Government
support under SHRP-87-C103 awarded by the Strategic
Highway Research Program. The US. government
may have certain rights in this invention.

does not discuss how inhibition of corrosion is achieved

and does not recognize the need to immediately abate
corrosion in a structure under repair.

This application is a continuation of US. patent appli—
cation Ser. No. 07/974,954 filed Nov. 13, 1992, now
abandoned.

US. Pat. No. 4,398,959 to Rosenberg et al. discloses
a repair procedure wherein a calcium nitrite rich, latex
modiﬁed mortar is used as an impermeable barier for the

DESCRIPTION

repair of corrosion damaged reinforced concrete struc-

Background of the Invention

1. Field of the Invention
The invention is generally related to processes for
repairing reinforced concrete structures such as bridges, buildings, docks, piers, parking garages, and the
like. More particularly, the invention is directed to a

repair process which retards the corrosion of reinforcing metal (e.g., steel) in concrete.

2. Description of the Prior Art
Concrete structures, such as bridges, buildings, and
clocks, are typically reinforced with steel rebar, wire
mesh, or coiled metal elements, for the purpose of pro-

tures. According to the Rosenberg et al. patent, the
15 calcium nitrite will react with free lime to form a double
salt of calcium nitrite-calciumhydroxide which will
crystallize in the pores of the repair concrete, thereby
reducing its permeability. As with Angstadt et al., the
Rosenberg et al. patent fails to recognize the need for an
20
immediate abatement of corrosion in progress at the
repair site and does not discuss the role of calcium nitrite as a corrosion inhibitor on the surface of the steel
rebar.
Manson et al., “Long-Term Rehabilitation of Salt
25

viding the concrete structure with strength and rigidity.

Contaminated Bridge Decks,” National Cooperative
Highway Research Program Report 257, April, 1983,
discusses several repair techniques for bridge decks, one

These concrete structures are expected to remain viable
of which involves the steps of scariﬁcation of the sur—
for many years despite the fact that they must withstand
face, application of an aqueous calcium nitrite solution,
harsh environmental conditions. Corrosive agents are 30
and then providing an overlay of low permeability conknown to diffuse through concrete and to degrade reincrete. The Manson et al. report failed to recognize that
forcing metals inside concrete structures, thereby re—
non-dried concrete, and concrete dried at low temperaducing the strength of the structure. Chloride containtures (180° F.), is able to absorb sufﬁcient corrosion
ing compounds are among the most destructive corro35 inhibitor to be beneficial to the mechanism(s) by which
sive agents to metal reinforcing materials.

A common technique for repairing concrete bridge
components and other structures which have deterio-

the corrosion process is abated by the corrosion inhibi—
tors in the concrete. This is not a trivial matter. In the

prior art, it was commonly believed that all water must
be removed and a drying temperature criteria of 230° F.
was used so that all the water would be boiled out of the
pores in the concrete. Furthermore, Manson et al. did
not recognize that the applied calcium nitrite solution
could rapidly diffuse away from the rebar it was supposed to protect, and hence does not anticipate that
saturation of the concrete surrounding the rebar with a
corrosion inhibitor will provide superior results.
very difficult to remove all rust areas from the rebar by
Some other methods have been developed for retardsandblasting. For example, because the sandblasting
ing the corrosion of steel in concrete. For example,
device cannot be positioned underneath the rebar, the
cathodic protection, electrochemical chloride removal,
rust areas in the sandblast shadow retain chloride contaminants. After backﬁlling, these chloride contami- 50 and deep polymer impregnation techniques have been
employed. However, these methods have been costly
nants continue to corrode the rebar material, even if the
and complicated, and require the owner’s personnel,
rebar is covered with a low permeability concrete. Secconstruction ﬁrms, and workers to learn completely
ond, concrete surrounding a patch area in the concrete
different techniques from the usual repair process.
structure which is being repaired will be contaminated
with chloride. Thus, chloride will diffuse from the non- 55
SUMMARY OF THE INVENTION
repaired areas into the repair concrete and initiate new
It is an object of this invention to provide a repair
corrosion sites on the rebar. Third, the repair concrete
process for reinforced concrete structures which sub—
itself may become exposed to chloride contaminants
stantially increases the service life of the repaired strucprior to or during backﬁlling, and these contaminants
ture.
will initiate corrosion sites on the freshly cleaned rebar.
According to the invention, chloride contaminated
Fourth, the repair area in the concrete structure can act
concrete is removed from above the reinforcing metal
as a cathode to the surrounding chloride contaminated
(e.g., steel rebar). A corrosion inhibitor is then applied
areas, thereby accelerating corrosion in the surrounding
to the reinforcing steel and surrounding concrete. Ap—
areas. This is sometimes referred to as a “halo-effect”.
Calcium nitrite has been used in the past as a corro- 65 plication of the corrosion inhibitor is preferably persion inhibitor in concrete structures.
formed by spraying to wet the reinforcing steel and to
US. Pat. No. 3,427,175 to Angstadt et al. discloses 3
saturate the surrounding concrete. Saturation of the
Portland cement composition which contains 0.1 to
surrounding concrete with a corrosion inhibitor is

rated as a result of chloride induced corrosion of the

reinforcing steel is to remove the unsound concrete,
sandblast the exposed rebars to near white metal, and
backﬁll the open cavity with shotcrete or cast—in-place
concrete. The repaired component may then be overlaid (decks) or encased (beams, piers, piercaps, etc.)
with a low permeable concrete. This technique has
proved unsatisfactory for a variety of reasons. First, it is 45
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achieved by several successive applications of the corrosion inhibitor. Two to four applications is generally
suitable. Each application of the corrosion inhibitor is
permitted to soak into the concrete and surround the
reinforcing metal before a subsequent application of the
corrosion inhibitor. Soak-in time periods are typically

from W. R. Grace Construction Products of Cambridge, Mass. Calcium nitrite has a direct corrosion
inhibiting mechanism which reacts with the Fe+ + ions

on the order of one to four hours, and are preferably

one to two hours between spray applications. Care is
taken to prevent the rebar and surrounding concrete
from being exposed to water from rain and other
sources during and after the corrosion inhibitor application process. A heat treatment process can be performed prior to the application of the corrosion inhibitors. After applying the corrosion inhibitors to the rebar, concrete fill or a concrete overlay is placed over
top. The concrete ﬁll or overlay concrete can include
corrosion inhibitors or be a low permeability concrete,

on the surface of the reinforcing steel according to the
following reaction:
2 Fe++ +2 0H-+2 N02—>2 NO T +Fe203+H20
Cortec 2020 is a proprietary blend of surfactants and
amine salts in a water carrier and is available from the
Cortec Corporation of Minn. Alox 901 is a proprietary
oxygenated hydrocarbon available from the Alox cor-

poration of New York. Other solutions of calcium nitrite, borate-salt, amine salts or oxygenated hydrocarbons may also be suitable. Other nitrite salt solutions
(e.g., sodium nitrite) might also be suitable.
The Postrite, borate-salt, and Cortec 2020 corrosion

inhibitors are all water based. Alox 901 is applied as a
0.1 molar solution in denatured alcohol. All of the correservoir of corrosion inhibitors for the rebar. Continu- 20 rosion inhibitors are amenable to spray application.
Spraying is the preferred technique for applying the
ously, over time, corrosion inhibitors will diffuse from
corrosion inhibitor because it is simple for the constructhe repair concrete to the reinforcing elements and
or a combination of the two. Having corrosion inhibi-

tors in the ﬁll or overlay concrete provides an in-situ

provide a maintenance level of corrosion inhibitor to

tion workers to perform in the ﬁeld; however, other

techniques, such as painting, injecting, ponding (buildprevent the initiation of new corrosion sites. Low permeability concrete signiﬁcantly reduces the rate of dif- 25 ing a wall around the repair site and ﬁlling the area with
a solution the corrosion inhibitor), etc., could be used.
fusion of aggressive corrosion agents to the steel reinThe coverage for the spray applied corrosion inhibitor
forcing materials.
depends on the nature of the inhibitor used. For examBRIEF DESCRIPTION OF THE DRAWINGS
ple, Postrite is ideally applied at a rate of 150 square feet
The foregoing and other objects, aspects and advan- 30 (sq. ft.) per gallon, Cortec 2020 is ideally applied at a
rate of 225 sq. ft. per gallon, Alox 901 is ideally applied
tages will be better understood from the following deat a rate of 70 sq. ft. per gallon, and borate-salt water
tailed description of a preferred embodiment of the
solution is ideally applied at a rate of 150 sq. ft. per
invention with reference to the drawings, in which:
gallon. These coverage areas can be varied by ten perFIG. 1 is a cross-sectional side-view of a bridge deck
35 cent or more with acceptable results. Variation in the
repaired according to this invention; and
concentrations of the corrosion inhibitors will result in
FIG. 2 is a cross-sectional side-view of a bridge deck
changes in the optimum coverage per gallon.
repaired using to a two-part spray application proceWetting of the corroding reinforcement steel and
dure.
saturating the surrounding concrete with the corrosion
DETAILED DESCRIPTION OF THE
inhibitor is the primary objective since the corrosion
PREFERRED EMBODIMENTS OF THE
inhibitor is responsible for immediately decreasing the
INVENTION
rate of corrosion of the reinforcement steel. Furthermore, saturating the area with the corrosion inhibitor
In the repair process of this invention, chloride conwill signiﬁcantly increase the time the inhibitor will
taminated concrete only needs to be removed from
above the reinforcing steel. This is the least expensive 45 remain effective around the steel reinforcing materials
since it will increase the time it will take the corrosion
concrete to remove. By contrast, it is very expensive to
inhibitor to diffuse away from the steel into concrete
remove concrete from between and below reinforcing
which does not contain the inhibitor. Therefore, several
steel in a reinforced concrete structure. Removal of the
applications (e.g., three or four) of the corrosion inhibiconcrete can be accomplished by milling or pneumatic
hamering. After the top layer of concrete is removed 50 tor is preferred. After each spray application of corro-

down to or near the level of the reinforcing steel or

sion inhibitor, construction personnel should allow one

to four hours for the corrosion inhibitor to soak into the
from around it (e.g., removal of concrete to within i to
concrete and dry on the reinforcing steel before a subseone inch of the rebars is generally sufﬁcient and it is not
quent application of the corrosion inhibitor.
necessary to remove all concrete from the rebars), sandBetween each application of the corrosion inhibitor,
blasting or shotblasting can be used to remove loose 55
material.
After removal of the concrete at the repair site, the
steel reinforcing material (e.g., rebar, etc.) is saturated
with a corrosion inhibitor. The corrosion inhibitor is
selected to neutralize the chloride contaminants on the
steel reinforcing material and to protect the surface of
the steel reinforcing material so that the initiation and
progression of corrosion on the steel reinforcing material is reduced. Many different corrosion inhibitor solu-

care should be taken to prevent water and extraneous
debris from contacting the repair site. Water poses the
possible problem of washing out the inhibitor before the

repair patch is placed. If water does wet the area under
repair before the corrosion inhibiting treatment process

is completed, the treated concrete surface should be
dried before the next application of the corrosion inhibitor. A suitable technique for drying would be to use a

propane fired infrared heater using a surface temperations can be used within the practice of this invention. 65 ture of 400° F. Heating may be performed for thirty
minutes or more.
Typical examples of corrosion inhibitors include PosTo increase the effectiveness of the corrosion inhibit—
trite, borate-salt, Cortec 2020, and Alox 901. Postrite is
ing treatment process, after the surface of the concrete
a liquid containing 15% calcium nitrite and is available
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is removed, the concrete surface can be dried with a
propane ﬁred infrared heater using a surface tempera—
ture of 300° F. to 500° F. until the temperature just

will be reduced relative to when the patch concrete
does not contain the corrosion inhibitor.

below (0.5-1 inch) the reinforcing steel reaches 180° F.

The heaters are turned off and the temperature of the
concrete is allowed to cool slowly down to 100° F.
Slow cooling is best achieved by laying a six inch layer

As an alternative, the corrosion inhibitor treated reinforcing steel could be covered or overlaid with a low

permeable concrete. Typical examples of low permeable concrete include latex modiﬁed concrete, low slump
dense concrete, gunnite, shot-crete, and micro-silica

of ﬁberglass insulation over the heated area during cool-

modiﬁed concrete. The low permeable concrete would

ing. Once the concrete reaches 100° F. the spray-on
ately. The heat treatment will drive off the free mois-

signiﬁcantly reduce the rate of diffusion of aggressive
corrosion causing agents to the rebar or other reinforcing material (i.e., reduces backward diffusion).

ture in the concrete and improve the absorption of the
inhibitor. 180° F. is the optimum drying temperature to

plied over a concrete which contains a corrosion inhibi—

applications of corrosion inhibitor should begin immedi-

improve absorption. It is important that the concrete be
allowed to cool slowly in order to prevent thermal

cracking.
After the ﬁnal application of corrosion inhibitor has
soaked into the repair site cavity, repair concrete is
backﬁlled into the cavity. A light sand blasting step can
20
be performed to remove residual corrosion inhibitor

In addition, a low permeable concrete could be aptor admixture to obtain the beneﬁts of both types of
backﬁlling operations, or a low permeable concrete

modiﬁed with a corrosion inhibitor admixture could be
used.
Prior to placement of the repair concrete, a grout,

which can be simply prepared by brushing the coarse
aggregate out of the repair concrete, may be placed on
the repair cavity or treated surface to be overlaid in

solution prior to placing the repair concrete in the cavorder to improve the bond between the repair and sub-

ity. Both Cortec 2020 and Alox 901 have detrimental
affects on the bond strength between the substrate and

strate concrete. After placement, the repair concrete
should be allowed to moist cure for a suitable length of

repair concrete. Adequate bond strength is important to

time. Moist curing produces more impermeable con-

insure that freeze-thaw action and trafﬁc loadings will
not separate (delaminate) repair concrete from the substrate concrete. Sandblasting after the application of the

crete and will help prevent drying shrinkage cracking.
In typical repair projects, moist curing for ﬁve to seven
days should be sufﬁcient. A penetrating sealer should be

inhibitors removes surface residues and provides an

applied to the repair areas after drying in accordance

adequate bond.
30 with the manufacturer’s instructions. Suitable sealers
It is advantageous to backﬁll and overlay with a
include the following: silanes, siloxanes, and blends

concrete mixture which includes a corrosion inhibitor.

including silanes and siloxanes.

Suitable concrete admixtures include DCI, which is a
water-based liquid that contains about 30% calcium
nitrite which is available from W. R. Grace Construc—
tion Products of Cambridge, Mass, Cortec 2000, which
is a concrete corrosion admixture containing a migrating corrosion inhibitor available from the Cortec Cor-

The repair and rehabilitation process has been performed in the laboratory and in the field with good

results. Examples 1—6 describe the laboratory and ﬁeld
application procedures and results.

EXAMPLE 1
poration of Minnesota, and borate salt. Other admix—
Initial corrosion inhibitor evaluations were carried
tures containing nitrite salts (e.g., calcium nitrite), bo- 40 out on 1 ft * 1 ft reinforced concrete specimens. Specirate salt, amine—salts, alkanolamines, or esters may also

mens were cast containing one or two triads of reinforc—
ing steel (rebar). After initial curing, the specimens
crete mix (e.g., portland cement, admixtures and aggrewere alternately ponded with a 6% by weight salt water
gate) prior to preparing the concrete for placement in
solution (NaCl) and allowed to air dry to induce corrothe cavity or overlaying. Selection of a suitable con- 45 sion.
crete admixture depends on the corrosion inhibitor
After the initiation of corrosion, the cover concrete
applied during the spray application process. This is
was removed to the bar level and the specimen was

be suitable. The corrosion inhibitor is added to the con-

because the method of inhibition varies from inhibitor

surface ponded with one of the inhibitors (Postrite,

to inhibitor. For example, if the Postrite (calcium ni—
Cortec 2020, Alex 901, and borate salt water solution).
trite) solution is used during spray application, DCI 50 Specimens were ponded for varying lengths of time,
should be used as the admixture, if Cortec 2020 is used
and some specimens were dried prior to ponding. The
during spray application, Cortec 2000 should be used as
treatments were applied to groups of specimens with
the admixture, and if borate salt water solution is used
different degrees of corrosion. After the ponding per—
during spray application, borate salt should be used as
iod, an inhibitor modiﬁed concrete overlay was applied
the admixture. The concrete admixture is generally less 55 to the specimen. The performance of the treated specithan 2% solids to portland cement solids by weight of
mens was monitored with a linear polarization device
the concrete mixture. For example, 2% calcium nitrite
which measures the rate of corrosion and the perforto portland cement solids is suitable when using DCI
mance compared favorably to untreated specimens.
admixture. Including a corrosion inhibitor within the
EXAMPLE 2
repair concrete provides a reservoir of corrosion inhibi—
tor for the reinforcement steel. In particular, a mainteThe surface ponding technique used in the small scale
specimens would be difﬁcult and expensive under ﬁeld
nance level of a corrosion inhibitor is continuously
conditions. Therefore, experiments with spray applicasupplied by the diffusion of the corrosion inhibitor to
tions of the corrosion inhibitors were performed. In the
the reinforcing steel during the service life of the concrete structure. In addition, since the patch concrete 65 experiments, the surface applied corrosion inhibitors
were sprayed on 4 ft * 4 ft (16 sq. ft.) slabs using a i
includes an amount of the corrosion inhibitor, the rate
gallon garden sprayer. Three equal spray applications
of diffusion of the spray applied corrosion inhibitor
were applied to the slab, the second application was
away from the steel rebar and into the patch concrete
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applied l hour and the third, 12 hours after the initial
spraying. The application rates were determined by
spraying the surface until it appeared to be uniformly
saturated, and then dividing the area of the slab by the
volume of inhibitor used.

EXAMPLE 3

8
EXAMPLE 5
Concrete from a damaged section of a bridge is removed down to the rebar. Alox 901 solution is applied
to the rebar at a rate of 70 sq. ft. per gallon. The Alox
901 solution is a 0.1 molar solution of Alox 901 dissolved in denatured alcohol. Second and third applica-

Concrete from a damaged section of a bridge is re-

tions of Alox 901 are applied as in Example 3 above.

moved down to the rebar and the rebar is lightly sandblasted. Postrite from W. R. Grace Construction Prod-

After the application of the Alox 901, the repair cavity
concrete is lightly sandblasted. Latex modiﬁed con-

ucts (15% calcium nitrite solution) is applied to the
exposed rebar by spraying at a rate of 150 square feet

crete, a concrete with low permeability, is backﬁlled

per gallon. After the ﬁrst application of the Postrite has

into the repair cavity and allowed to cure. The cured
concrete is treated with a sealer.

soaked in, determined by a dry appearance of the conEXAMPLE 6
crete and the expiration of one to four hours, a second

application of Postrite is made. After the second application has soaked in, a third application is made. Upon

soaking in of the third application, the cavity is back

The cover concrete of a damaged reinforced concrete bridge deck or similar reinforced ﬂatwork component is milled to the depth of the reinforcement steel.

Any areas of unsound concrete around the reinforceﬁlled with an overlay containing the concrete and DCI
admixture at a rate of four gallons per cubic yard of 20 ment steel are removed using a pneumatic hammer.

Before proceeding further, these areas can be repaired
directly using the procedure of Example 3. Subsequently, a corrosion inhibitor is sprayed on the entire
ﬂatwork surface (e.g., deck) at the rate speciﬁed above.
deck repair site 10 where the rebars 12 are surrounded
by a concrete region 14 saturated with spray applied 25 Several applications are made to saturate the concrete
surrounding the rebars at the ﬂatwork surface. Finally,
Postrite and the repair site 10 is ﬁlled with a concrete 16
an overlay containing a corrosion inhbitor admixture is
containing a DCI admixture.
concrete. Upon curing, the concrete surface is treated
with a penetrating sealer. FIG. 1 illustrates the repair
process and shows a cross-sectional view of a bridge

applied over the entire ﬂatwork as is set forth in Exam-

EXAMPLE 4

blasted. Cortec 2020 is applied to the rebar at a rate of

ple 3. FIG. 2 illustrates this two step approach where
area 22 is ﬁrst repaired before the deck overlay 24 is
added. Note the concrete 26 surrounding the rebars 28
is ﬁrst saturated with the sprayed on corrosion inhibitor

225 sq. ft. per gallon. A second and third application of

and the area 22 is ﬁlled with a concrete containing the

Cortec 2020 are applied as in Example 3 above. Resid—

corrosion inhibitor admixture. Subsequently, the entire
deck surface is spray saturated with corrosion inhibitor
to saturate area 30 with corrosion inhibitor prior to the
application of overlay 24 which also contains a corrosion inhibitor admixture.
While the invention has been described in terms of its

Concrete from a damaged section of a bridge is removed down to the rebar and the rebar is lightly sand-

ual Cortec 2020 is removed from the concrete cavity or

surface to be overlaid by light sandblasting. The cavity
is backﬁlled with concrete containing one pint per cubic
yard Cortec 2000. A sealer is applied to the concrete
after curing.

As a comparison to this process, tests have shown 40 preferred embodiments, those skilled in the art will
recognize that the invention can be practiced with modthat including an inhibitor in the overlaid concreme
iﬁcation within the spirit and scope of the appended
alone does not abate the corrosion process. In the tests,
one half a bridge deck was repaired with a low-slump
claims.
Having thus described our invention, what we claim
dense concrete overlay. The other half of the bridge
was repaired with a plain low-slump dense concrete 45 as new and desire to secure by Letters Patent is as follows:
overlay. Several years later, a corrosion assessment was

conducted on the decks. The assessment included: a

1. A repair and rehabilitation process for reinforced

concrete structures, comprising the steps of:
physical damage survey, cover depth corrosion survey,
removing concrete overlying metal reinforcement
chloride content survey, corrosion potential survey,
materials at a repair site in a concrete structure,
and corrosion rate survey. The results of the physical 50
said removing step leaving concrete surrounding
damage survey and corrosion rate survey indicated a
said metal reinforcement material;
greater degree of deterioration on the untreated side,
saturating said concrete surrounding said metal reinand the corrosion potentials, a measure of the likelihood
forcement material with a corrosion inhibitor soluof active corrosion, was also greater on the untreated
tion to form a concrete region saturated with corside. However, the mean cover depth was 0.3 inches 55
greater on the treated half of the deck. The corresponding chloride contents at the bar level were 2.5 times
greater on the untreated side. The mean chloride contents were less than the critical contamination level (1.2
lbs/yd3) on the treated half, and greater than the critical

contamination level on the untreated side. The corrosion rates were essentially identical on both halves of
the bridge. Though the physical damage surveys and
corrosion potentials would seem to indicate that the

corrosion inhibitor was successful in abating the corro- 65
sion of the reinforcing steel, the difference in perfor-

mance is better explained by the differences in cover
depth and chloride content.

rosion inhibitor, said corrosion inhibitor solution
being speciﬁc for chloride induced corrosion and
selected from the group consisting of nitrite salts,
borate salts, amine salts, and oxygenated hydrocarbons; and

applying over said concrete region saturated with
corrosion inhibitor either a low permeable concrete or a concrete containing a corrosion inhibitor

admixture speciﬁc for chloride induced corrosion
selected from the group consisting of nitrite salts,
borate salts, amine salts, and oxygenated hydrocar-

bons, wherein if said concrete containing said corrosion inhibitor admixture is applied during said
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applying step, the same corrosion inhibitor will be

crete,
crete,
17.
claim

used in said corrosion inhibitor solution that is used
to saturate said concrete region in said saturating
step and in said corrosion inhibitor admixture for

gunnite, shot-crete, micro-silica modiﬁed con—
and low slump dense concrete.
A repair and rehabilitation process as recited in
1 further comprising the steps of curing said low

said concrete.
5 permeable concrete or said concrete containing said
2. A repair and rehabilitation process as recited in
corrosion inhibitor admixture, and applying a sealer at
claim 1 wherein said step of saturating is performed by
said repair site.
spraying said corrosion inhibitor solution on said repair
18. A repair and rehabilitation process as recited in
site after said step of removing.

claim 1 further comprising the steps of heating said
concrete structure at said repair site to 180° F., and
slowly cooling said concrete structure at said repair site,
said steps of heating and slowly cooling being per-

3. A repair and rehabilitation process as recited in
claim 2 wherein said step of saturating includes multiple

spray applications of said corrosion inhibitor solution,
each of said multiple spray applications being followed

formed prior to said step of saturating.

by a period sufﬁcient for said corrosion inhibitor solu—

19. A repair and rehabilitation process as recited in

tion to soak into said concrete structure.
15 claim 1 further comprising the steps of determining if
4. A repair and rehabilitation process as recited in
water has wetted said repair_site after said step of reclaim 1 wherein said corrosion inhibitor used in said
moving, and drying said water from said repair site.
saturating step is a nitrite salt.
20. A repair and rehabilitation process of a concrete
5. A repair and rehabilitation process as recited in
structure with reinforced decking, including bridges,
claim 4 wherein said nitrite salt is calcium nitrite.
20 docks, piers, and parking garates, comprising the steps
6. A repair and rehabilitation process as recited in
Of:
claim 1 wherein said corrosion inhibitor used in said
removing concrete overlying metal reinforcement
saturating step is a borate salt.

7. A repair and rehabilitation process as recited in
claim 1 wherein said corrosion inhibitor used in said 25

saturating step is an amine salt.
8. A repair and rehabilitation process as recited in
claim 1 wherein said corrosion inhibitor used in said
saturating step is an oxygenated hydrocarbons.

9. A repair and rehabilitation process as recited in
claim 1 wherein said step of applying utilizes a concrete
containing a corrosion inhibitor admixture.

10. A repair and rehabilitation process as recited in
claim 9 wherein said corrosion inhibitor admixture is a

nitrite salt.
35
11. A repair and rehabilitation process as recited in
claim 10 wherein said nitrite salt is calcium nitrite.

materials in said concrete structure with reinforced
decking, said removing step leaving concrete sur—
rounding the metal reinforcement material;
ﬁlling open cavities in said concrete structure with a
concrete including a corrosion inhibitor admixture
where damaged concrete has been removed;
saturating said concrete surrounding said metal reinforcement materials of said concrete structure after
said removing step with a corrosion inhibitor solu—
tion to form a conrete region saturated with corrosion inhibitor, said corrosion inhibitor solution
being speciﬁc for chloride induced corrosion and
selected from the group consisting of nitrite salts,
borate salts, amine salts, and oxygenated hydrocarbons; and

12. A repair and rehabilitation process as recited in

applying either a low permeable concrete or said

claim 9 wherein said corrosion inhibitor admixture is a
borate salt.
13. A repair and rehabilitation process as recited in

concrete containing a corrosion inhibitor admixture speciﬁc for chloride induced corrosion selected from the group consisting of nitrite salts,
borate salts, amine salts, and oxygenated hydrocar-

claim 9 wherein said corrosion inhibitor admixture in—
cludes an amine-salt.

bons, over said metal reinforcement materials of

14. A repair and rehabilitation process as recited in
claim 9 wherein said corrosion inhibitor admixture in- 45
cludes oxygenated hydrocarbons.

15. A repair and rehabilitation process as recited in
claim 1 wherein said step of applying utilizes a low
permeable concrete.
16. A repair and rehabilitation process as recited in 50

claim 15 wherein said low permeable concrete is se-

said concrete structure at said concrete region saturated with corrosion inhibitor, wherein if said concrete containing said corrosion inhibitor is applied
during said applying step, the same corrosion inhib-

itor will be used in said corrosion inhibitor solution
that is used to saturate said concrete region in said
saturating step and in said corrosion inhibitor admixture for said concrete.
*

lected from the group consisting of latex modiﬁed con-
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