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PREFACE
This report was prepared and distributed under the authority of Virginia

Polytechnic Institute and State University (VPI & SU), the prime contractor for
Strategic Highway Project C103 entitled Concrete Bridge Protection and
Rehabilitation: Chemical and Physical Techniques. The report was prepared at
the Virginia Transportation Research Council (VTRC) to partially satisfy the
requirements of a subcontract between the VPI & SU and the VTRC. A VTRC title
page was prepared to properly include the report in the Council's bound
volumes.
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SHRP C-I03 TASK 4 FIRST YEAR ANNUAL REPORT

INTRODUCTION

The objective of task four is to develop technically and
economically feasible methods of concrete bridge deck protection,
rehabilitation, and replacement. The objective of the task will
be accomplished through a progression of six subtasks. The
subtasks include:

o state-of-the-Art Review.
o Data reduction, analysis and comparison of

alternatives.
o Refinement of details for selected installations.
o Selection of sites and development of special

provisions.
o Evaluation of installations.
o Preparation of field guide manual.

The first year work plan included the initiation of the State-of
the-Art Review. Approximately 68% of the first year work plan
was completed during the first year. Thus, the 54 month task is
about 32% behind schedule which is a result of problems which
occurred in the signing of the first year subcontract with VDOT.
However, the proposed second year contract was revised and the
proj ect will be back on schedule at the end of the second
contract year. It needs to be pointed out that Task 4 being
behind schedule will not affect the progress of the other project
tasks.

The results of the first year research work is primarily
based on the response to questionnaires sent to state DOT 's,
Canadian Provinces, Thruway Authorities, T2 Centers, material
suppliers (See Appendix A). The results of the study are based
on the outline on rapid repair techniques presented in Appendix
B.

RESPONSE TO and ANALYSIS OF QUESTIONNAIRES

The questionnaires were designed to identify techniques to
obtain information on the time required for and the cost of
traffic control, surface preparation and placing and curing
materials and the service life of the techniques. The intent of
the questionnaire sent to the material suppliers was to obtain
detailed information that can be used to refine selected
techniques.

The response sent to the state DOTs and the Canadian
Provinces wa very good. The response by the other transportation
agencies was not very good but provides some additional data.

1
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The principal problem with some of the responses by the DOTs and
Canadian Provinces was unreasonable and incomplete data. To make
use of the available data the following procedure was used.

1. Examine the data for blank entries and unreason
able totals which are defined as total lane
closure times, total costs or service life data
that are greater than 3 standard deviations from
the average of the other data in the category or
total lane closure times that is greater than 21
hours.

2. Make telephone contacts with those that completed
the questionnaire and try to fill in the blanks
and to revise the unreasonable data.

3. Reexamine the data and delete the entries that
have unreasonable totals.

4 • Examine traffic control time data f'or time re
quired to set up and remove traffic control. If
space is blank or time for traffic control = total
time, fill in the space with a traffic control
time that equals the average traffic control time
for the category and reduce the time required for
surface preparation and placing and curing
materials by one half of the traffic control time.

5. Examine traffic control cost data. If space is
blank, compute the average cost of traffic control
for the category, fill in the space with the
average, and increase the total cost for the entry
by the cost of traffic control except where the
only data entry is total cost in which case it is
assumed the total cost already includes the cost
of traffic control. Compute a revised total cost
for the category.

6. Examine the data for surface preparation cost and
time and placing and curing cost and time and if
blanks are found, compute a revised time or cost
for both surface preparation and placing and
curing materials such that the time or cost of
surface- preparation and the time or cost of
placing and curing materials ae the same percent
of the toal as the revised averages for the
category.

Techniques Identified

Details of the analysis of the identification of teChniques
used is presented in Appendix C. As shown I the most used
protective system is the bituminous concrete overlay (IA) (23
users). The second most used system is no system (IZ) (21 respon-
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dents) . Evidently most transportation agencies use the well
known bituminous overlay or no technique at all when the
protection system must be installed with lane closures of less
than 21 hours. A number of more progressive agencies use high
early strength portland cement concrete overlays (IC), rapid
curing penetrating sealers (ID), and polymer overlays (IE). It
is likely that use of these systems will increase as the
technology is transferred and experience is gained.

The most used rehabilitation techniques are patching with
high-early strength portland cement (lID) (27 users) and no
technique (lIZ) (21 respondents). Patching with bituminous
concrete (lID) was cited by 8 users, patching with other
materials (IIF) by 9 users, patching with polymer concrete (lIE)
by 3 users and application of a crack sealer (IIA) by 2 users.
Patching with bituminous concrete may maintain a deck but it does
not rehabilitate a deck. Generally speaking, rehabilitation
requires proper surface preparation, patching and the installa
tion of a protective system. However, to simplify the reporting
of data, protective systems were not reported as part of rehabil
itation.

Very few agencies use rapid replacement techniques as
indicated by 33 respondents reporting no technique (IIIZ) and
another 10 respondents leaving the space on the questionnaire
blank (IllY). The most used systems are site case portland
cement concrete (1110) (8 users), site cast other hydraUlic cement
concrete (IIIF)(3 users), precast concrete (IIIB)(2 users), and
posttensioned concrete (IlIA) (1 user). Evidently most agencies
use a permanent lane closure for replacement.

Technique Time Demands

The response to the questionnaire sent to the DOTs, Canadian
Provinces and selected Thruway Authorities provided sufficient
data to allow the construction of technique time demand graphs
for 14 protection techniques, 13 rehabilitation techniques and 2
replacement techniques. The graphs show the time required to
set up and remove traffic control, prepare the surface, and place
and cure the material. Details of results are presented in
Appendix C.

A bridge deck in need of a rapid repair will usually have one of
three maximum lane closure time conditions as follows:

~ 21 hours - rapid.
< 12 hours - very rapid, and
~ 8 hours - most rapid.

A rapid rapair condition exists when the lane must be opened for
about 3 hours each day such as from 3: 30 p.m. to 6: 30 p.m. or
6:30 a.m. to 9:30 a.m. A very rapid repair condition exists when
the lane must be opened during the day such as from 6:00 a.m. to
6:00 p.m. or the lane must be opened at night say from 6:00 p.m.
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to 6:00 a.m. A most rapid repair condition exists when the lane
must be opened for all but 8 hours each day, i.e., the work must
be done between 8:30 a.m. and 4:30 p.m. or more typically from
9:00 p.m. to 5:00 a.m.

The responses to the questionnaire allowed for the construc
tion of 8 technique time demand graphs that satisfy the require
ment for a most rapid protection technique and 14 that satisfy
the requirement for a very rapid protection technique. However,
experience in Virginia has shown that an additional 3 of these
14, polymer concrete overlay (IE), mUltiple layer polymer
concrete overlay (IE1) and premixed polymer concrete overlay
(IE2) can satisfy the requirement for a most rapid technique. The
response to the questionnaire indiated that of the techniques
cited the bituminous concrete overlay on membrane (IA2) requires
the most lane closure time (11.7 hours) and bituminous concrete
overlay on chipseal (lAS) requires the least time (1. 5 hours).
other most rapid protection techniques include application of
coating (IB) (5.5 hours), application of penetrating sealer
(IO) (6.1 hours), application of other hydraulic cement overlays
(IF) (7.55 hours), and application of high-early strength portland
cement concrete overlay (IC) (8.0 hours).

The responses to the questionnaire allowed for the construc
tion of 6 technique time demand curves that satisfy the require
ment for a most rapid rehabilitation technique, 11 that satisfy
the requirement for a very rapid rehabilitation technique and 13
that satisfy the requirement for a rapid rehabilitation
technique. However, experience in Virginia has shown that 4
additional techniques of the 11, patching with high-early
strength cement (lID), patching with rapid hardening cementitious
materials (II04), patching with type III cement (lIDS), and
patching with polyester styrene concrete (lIES) can satisfy the
requirement of a most rapid technique. Also, it is likely that
the time required to construct expansion joints and concrete
headers (lIB) can be reduced to less than 21 hours. The most
rapid techniques include patching with bituminous concrete
(IIC) (2.03 hours) patching with polymer concrete (lIE) (6.50
hours), patching with other hydraUlic cement concrete (IIF) (7.22
hours) and application of crack healer sealer (IIA) (7.2S hours).

The response to the questionnaire allowed for the construc
tion of 2 technique time demand curves (IlIA and IIIF) that
satisfy criteria for a very rapid replacement technique and one
(IlIO) that satisfies the criteria for a rapid replacement
technique.

As more data is obtained, it is likely that some time demand
curves will be refined and others will be added.

Cost Distribution Graphs

The response to the questionnaire provided sufficient data
to allow the construction of cost distribution graphs for 18

4



protection techniques, 12 rehabilitation techniques, and 2
replacement techniques (See Appendic C for details). The total
cost per yd2 for the techniques ranged from a low $3.27 for the
application of a penetrating sealer to a high of $870.50 for the
replacement of a deck with site cast hydraulic cement concrete
other than portland cement.

The lowest cost protection technique is the application of a
penetrating sealer (lO), the lowest cost rehabilitation technique
is the application of a crack healer sealer (2A) and the lowest
cost replacement technique is site cast high early portland
cement concrete (3D).

The costs will be refined as more data is obtained and life
cycle costs will be determined once the service life of the
technique can be identified.

Service Life Graphs

The response to the questionnaire provide sufficient infor
mation to allow the construction of service life graphs for the
rapid repair techniques, also presented in Appendix C. The
service life ranged from a low of 1. 5 years for a bituminous
concrete patch (lIC1) to a high of 42 years for precast concrete
slabs (IIIB2). The time unit minor repairs (maintenance) are
required is also shown and ranged from 0.5 years for an asphalt
patch (lIC1) to a high of 24 years for the precast concrete.

WORK PLANNED NEXT QUARTER

As required by the proposal, the State-of-the-Art review and
tabulation of information are the activities to be performed for
Task 4 during the first quarter of year two. It is anticipated
that the following will be accomplished.

1. The outline on Rapid Methods of Deck Protection, Rehabili
tation and Replacement will be updated.

2. The DBASE III software package will be used to store data
obtained from questionnaires and literature review and to
store summaries and revisions of the data.

3. The data base management system will be revised.

4. The files on properties of materials, material suppliers,
consultants, and contractors will be refined.

5 . Arrangements will be made to test rapid setting patching
materials in the laboratory.

6. An effort will be made to find a bridge upon which to place
selected rapid setting patching materials as an overlay.

5
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APPENDIX A

Questionnaire No.1, Questionnaire No.2, and Questionnaire No. 3
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DATE: March 8, 1989

TO: SHRP State DOT Coordinators, CSHRP Provincial Coordinators,
Selected Thruway Authorities, Cities, Consultants, Material
Suppliers, and Contractors.

FROM: Michael M. Sprinkel
Principal Investigator

PROJECT: SHRP Project C-103 - Concrete Bridge Protection and
Rehabilitation: Chemical and Physical Techniques

ACTIVITY: Task 4 Questionnaire

Dear Hr.

The objectives of Task 4 (Rapid Repair Techniques) are to identify
and to develop technically and economically feasible methods of deck
protection, rehabilitation, and replacement that can be used where
construction must be rapid. The information obtained for Task 4 viII
be tabulated, reduced, ana+yzed, and eventually used to prepare a guide
manual containing specifications, special prQvisions, descriptions,
costs, and service life estimates for rapid repair techniques.

For this study, a rapid technique is tentatively defined as one
that can be done with one or more lane closures of <24 hours. Also,
techniques cited should be those that are used for the protection,
rehabilitation, or replacement of a deck. An epoxy mortar overlay and
an asphalt overlay placed on a membrane are examples of rapid .
protective systems. The removal of chloride contaminated and unsound
concrete and the placement of a high early strength cement concrete
patch is a rehabilitative system. Deck removal and the subsequent
installation of a prestressed, precast concrete deck replacement panel
is an example of a replacement system.

The purpose of the questionnaire is to solicit your help in
obtaining information on rapi~ techniques for the protection,
rehabilitation, and replacement of bridge decks. Please provide
readily available information as requested on the attached four-page
form for several of the techniques that are cost-effective or
frequently used by your agency. . -

In addition, I would like to receive copies of specifications,
special provisions, reports, literature, and other information that
could be used to properly identify and describe a technique. Also, I
would appreciate receiving any comments you may have that are not
addressed by the questionnaire.

t~ -A
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Several of the most cost-effective protective and rehabilitative
techniques will be installed in trials for SHRP in the spring of 1992.
You should answer "yes" to question 9 on the attached form if you would
be interested in providing a site for an installation.

Please return all responses by April 30, 1989, to:

Michael M. Sprinkel
Virginia Transportation Research Council
P. O. Box 3817, University Station
Charlottesville, Virginia 22903
Telephone: (804) 293-1941

SHRP has approved the collection of this information

Thank you.

HKS:amf

cc: SHRP Regional Engineers
G. Villiams, C-SHRP
R. Dindio., SHRP
J. Broomfield, SHRP
A. Horosko, SHRP
R. Veyers
H. Newlon, Jr.
B. Brown
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QUESTIONNAIRE ON RAPID REPAIR TECHNIQUES FOR BRIDGE DECKS

SHRP C-I03, TASK 4

Michael H. Sprinkel

Name:

Agency:

Phone No.:

Date:

·2343

1. For this questionnaire a rapid technique is tentatively defined as one
that can be done with one or more lane closures of <24 hours. Do you
consider this definition to be acceptable?

Yes No

If your answer is "No," please provide the definition that you are using
when completing this questionnaire.

2. List the three techniques you most frequently use for the rapid
protection, rehabilitation, and replacement of bridge decks.

A. Protection 1.

2.

3.

B. Rehabilitation 1.

2.

3.

c. Replacement 1.

2.

3.

A.1



3. Please estimate the time (hours) required for traffic control, surface
preparation, and placing and curing materials using these techniques.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

Traffic
Control

Surface
Preparation

Placing
and Curing
Materials

Total
Time

* Please indicate the yds 2 of deck surface for ~hich the times are
estimated.

4. Please estimate the approximate cost per yd2 for traffic control, surface
preparation, and placing and curing materials for these techniques.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

Traffic
Control

Surface
Preparation

Placing
and Curing
Materials Other Total*

* Please attach copies of bid tabs or engineering estimates.

A 2



5. Please estimate the time (years) until some maintenance or major repair
will be required using these techniques.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

Some Maintenance Major Repair

6. Please cite the principal advantages of these techniques.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

A 3
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7. Please cite the principal disadvantages of these techniques.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

8. On a separate sheet of paper, please provide a brief description and
additional information on the rapid techniques listed above. (Please
attach specifications and reports) •

...... ...

9. Interested in experimental installation for SHRP?

Yes No

Please return all responses by April 30, 1989, to:

Michael M. Sprinkel
Virginia Transportation Research Council
P. O. Box 3817, University Station
Charlottesville, Virginia 22903
Telephone: (804) 293-1941

Thank you.

A 4
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:;EP"RTMe~T OF TR"~PORT"nOH

AAV O'PETHTEL. COMMISSIONER

:J.:JCAA K MA8RY
OEPUTY COMMISStONER

.;OWARO NEWlON. oJ"
AESEAACH DIRECTOR

COMMONWEALTH of VIRGINIA
DEPARTMENT OF TRANSPORTATION

TRANSPORTATION RESEARCH COUNCIL
BOX 3817 UNIVERSITY STATION

CHARLOTTESVILLE, 22903

MEMORANDUM

TO: Directors of T2 Centers

FROM: Hehmet C. Anday ~
<"

DATE: April 26, 1989

SUBJECT: Publication in Newsletter

UNMRSlTY OF VIRGINiA
ROBEAT M O'NEt.. PRESIO£NT

SCHOOl. OF ENGINEERING. »PU£D SO£NC£
EDGAR A. STARK!. JR • DEAN

DR L£STER A. HOfL CHAIRMAN
DEPARTMENT Of Crvw. ENGINEERING

'234D
11.8.5

IN REP\.Y PLEASE
REFER TO FlU NO __

Mr. Sprinkel, of our staff, would appreciate it if you could
print as much of the attached as possible in your upcoming newsletter.

Should you have questions, please call Mr. Sprinkel at (804)
293-1941.

MeA/bat
Attachment

cc: Dr. Richard Veyers
Mr. Howard Newlon, Jr.
Mr. H. E. Brown
Mr. H. H. Sprinkel ~

As
TRANSPORTATION FOR THE 21 ST CENTURY
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Questionnaire No. 2

CAN YOU HELP?

The objectives of Task 4 (Rapid Repair Techniques) of SHRP Project C-103 -
Con~rete Bridge Protection and Rehabilitation, are to ·identify and to develop
technically and economically feasible methods of deck protection, rehabilitation,
and replacement that can be used where construction must be rapid. The informa
tion obtained for Task 4 will be tabulated, reduced, analyzed, and eventually
used to prepare a guide manual containing specifications, special provisions,
descriptions, costs, and service life estimates for rapid repair techniques.

Your help is needed to obtain readily. available information for several of
the techniques that are cost-effective or frequently used by your agency.

Needed are copies of specifications, special provisions, reports,
literature, and other information that could be used to properly identify and
describe a technique. Also, it would be appreciated if you could provide answers
to the nine questions on the reverse side.

---------------------------------------------------------------------------------

Please return all responses by June 30, 1989, to Hike Sprinkel, whose
address is shown on the back.

1.

QUESTIONS ON RAPID REPAIR TECHNIQUES FOR BRIDGE DEeKS

A r~pid technique is tentatively defined as one that can be done with one
or more lane closures of <24 hours. Do you consider this definition to be
acceptable? Yes No --
If your answer is ftNo,n please provide the definition that you are using
when answering the following questions.

2. Vhat techniques do you most frequently use for the rapid protection,
rehabilitation, and replacement of bridge decks?

3. Yhat is the time (hours) required for traffic control, surface preparation,
and placing and curing materials using these techniques?

4. Yhat is the approximate cost per yd 2 for traffic control, surface
preparation, and placing and curing materials for these techniques?

5. Yhat is the time (years) until some maintenance or major repair will be •
required using these techniques?

6. Vhat are the principal advantages of these techniques?

7. Yhat are the principal disadvantages of these techniques?

8: Do you have additional information on th~ rapid ~echniques listed above?
(Please attach specifications and reports).

9. Interested in experimental installation for SHRP? Yes

A'.,

No
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MEMORANDUM
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EDGAR A STARKE. JR • OlAN
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DEPARtMENT OF crvL ENGINEERING

-2351

IN REPlY PL£ASE
REFER TO fiLE NO. __

11.8.5

DATE:

TO:

FROM:

June 7, 1989

Material Suppliers

Michael H. Sprinkel
Principal Investigator

PROJECT: SHRP Project C-I03-- Concrete Bridge Protection and
Rehabilitation: Chemical and Physical Techniques

ACTIVITY: Task 4 Questionnaire

Gentlemen:

The objectives of Task 4 (Rapid Repair Techniques) are to identify
and to develop technically and economically feasible methods of deck
protection, rehabilitation, and replacement that can be used where
construction must be rapid. The information obtained for Task 4 vill
be tabulated, reduced, analyzed, and eventually used to prepare a guide
manual containing specifications, special provisions, descriptions,
costs, and service life estimates for rapid repair techniques.

For this study, a rapid technique is tentatively defined as one
that can be done with one or more lane closures of <24 hours. Also,
techniques cited should be those that are used for the protection,
rehabilitation, or replacement of a deck. An epoxy mortar overlay and
an asphalt overlay placed on a membrane are examples- of rapid pro
tective systems. The removal of chloride contaminated and unsound
concrete and the placement of a high early strength cement concrete
patch is a rehabilitative system. Deck removal and the subsequent
installation of a prestressed, precast concrete deck replacement panel
is an example of a replacement system.

The purpose of the questionnaire is to solicit your help in
obtaining information on rapid materials for the protection, rehabili
tation, and replacement of bridge decks. Please provide readily
available information as requested on the attached fourteen-page form
for several of the materials that are cost-effective or frequently
distributed by your company.

lnANsrORTATION FOR THE 21ST CENTURY
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In addition, I would like to receive copies of specifications,
special provisions, reports, literature, and other information that
could be used to properly identify and describe a material or
technique. Also, I would appreciate receiving any comments you may
have that are not addressed by the questionnaire.

Several of the most cost-effective protective and rehabilitative
techniques will be installed in trials for SHRP in the spring of 1992.
You should answer "yes" to question 29 on the attached form if you
would be interested in donating material for an installation.

Please return all responses by July 15, 1989, to:

Michael M. Sprinkel
Virginia Transportation Research Council
P. o. Box 3817, University Station
Charlottesville, Virginia 22903
Telephone: (804) 293-1941

SHRP has approved the collection of this information

Thank you.

~ .. '

MHS:amf

cc: SHRP Regional Engineers
G. Villiams, C-SHRP
R. Dindio, SHRP
J. Broomfield, SHRP
A. Horosko, SHRP
R. Veyers
B. Newlon, Jr.
B. Brown

AS



Questionnaire 3

QUESTIONNAIRE ON RAPID REPAIR TECHNIQUES FOR BRIDGE DECKS

SHRP C-I03, TASK 4

Michael M. Sprinkel

Name:

Company:

Phone No.:

Date:

1. For this questionnaire a rapid technique is tentatively defined as one
that can be done with one or more lane closures of <24 hours. Do you
consider this definition to be acceptable? -

Yes ----- No -----
If your answer is "No," please provide the definition that you are using
when completing this questi~~?aire.

2. List the three materials you most frequently. distribute for the rapid
protection, rehabilitation, and replacement of bridge decks.

A. Protection 1.

2.

3.

B. Rehabilitation 1.

2.

3.

c. Replacement 1.

2.

3.



3. Please estimate the time (hours) required for traffic control, surface
preparation, and placing and curing these materials (Assume 7Sop).

A. 1.

2.

3.

B. 1.

2.

3.

C. 1.

2.

3.

Traffic
Control

Surface
Preparation

.... ...

Placing
and Curing
Materials

Total
Time

* Please indicate the yds2 of deck surface for which the times are
estimated.

4. Please estimate the approximate cost per yd2 for traffic control, surface
preparation, and placing and curing these materials.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

Traffic
Control

Surface
Preparation

Placing
and Curing
Materials Other Total*

* Please attach copies of bid tabs or engineering estimates.

AjO
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5. Please estimate the time (years) until some maintenance or major repair
will be required using these materials.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

Some Maintenance Major Repair

6. Please cite the principal adyantages of these materials and techniques.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

AJ.1



7. Please cite the principal disadvantages of these materials and
techniques.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

8. Please describe the composition of these materials.

A.

B.

c.

1. ...........

2.

3.

1.

2.

3.

1.

2.

3.



9. Please describe the surface preparation required for these materials.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2•.

3.

10. Please indicate the required minimum strength of these materials for
opening to traffic, psi

Compressive
(ASTM C 39)

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

* Note test method.

Tensile
( ...... )*

AJ3

Flexural
(ASTH C 78)

Bond
(ASTM C882)
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15. Please indicate the tensile strength of these materials at 28 days,
psi at

40°F 5SoP 7SoF 90°F

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

16. Please indicate the flexural··strength (ASTM C 78) of these materials at
24 hours, psi at

A.

B.

c.

40°F 5SoP

1.

2.

3.

IG

2.

3.

1.

2.

3.
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17. Please indicate the flexural strength (ASTM C 78) of these materials at
28 days, psi at

A.

B.

c.

40°F

1.

2.

3.

1.

2.

3.

1.

2.

3.

550F

18. Please indicate the slant shear bond strength (ASTM C 882) of these
materials at the following ages (75°F).

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

24 Hours 28 Days Other Age*

* Note age -------------------------

A 17
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19. Please indicate the quillotine shear bond strength of these materials at
the following ages (75°F).

A.

B.

c.

Suitable for
Traffic

1.

2.

3.

1.

2.

3.

1.

'1

3. .........

24 Hours 28 Days

20. Please indicate the tensile adhesion bond strength (AeI 503R) of these
materials at the following ages (7SoF).

A. 10

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

Suitable for
Traffic 24 Hours 28 Days



21. Please indicate the linear shrinkage (ASTM C 157) of these materials,
%*

23h~

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

24 Hours 28 Days Other Age**

3.
..... ..

* Note if use other test method
** Note age

22. Please indicate the modulus of elasticity of these materials, psi*

Compression Tension

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

* Note test methods and age of specimens

1
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23. Please indicate the tensile elongation (ASTM D 638) of these materials,

%*.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

* Note age of specimens -----------------
24. Please indicate the permeability to chloride ion (AASBTO T277) of these

ma terials, coulombs*. ~--

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

* Note age of specimens ------------------

A20



25. Please indicate the skid number at 40 mph of these materials (ASTM E
524).*

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

* Note if use other test method --------------
26. Please list the State DOT's~·Thruway Authorities, Cities, Towns, etc.

that have successfully used these materials.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

A21
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27. Please provide names and addresses of contractors that have successfully

used these materials.

A. 1.

2.

3.

B. 1.

2.

3.

c. 1.

2.

3.

28. On a separate sheet of paper, please provide a brief description and
significant additional information on the rapid materials or techniques
listed above. (Please attach specifications and reports).

e.. _

29. Interested in donating material for an experimental installation for
SHRP?

Yes No -----

Please return all responses by July 15, 1989, to:

Michael M. Sprinkel
Virginia Transportation Research Council
P. O. Box 3817, University Station
Charlottesville, Virginia 22903
Telephone: (804) 293-1941

Thank you.

A22



APPENDIX B

Outline on Rapid Methods of Deck Protection, Rehabilitation and
Replacement
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I.R..A.PID PR.OTECTION SYSTE~S

A.BITUMINOUS CONCRETE OVERLAY
·1_ • ()~ RESI~(')rS ~lE~'lBR~;:\E (\7~; CT..,ASS I)

a.O:\ RESI~OCS :~JE~lBRA)JE

PREFABRIC.~TED OR LIQCID :lE}1BRA:\E (\7;\ CL.~SS II)
a • O~\ HOT P()CRED ELASTO~lERI C ME~lBR6~:\E (SYS D)
b.OX PL~STICIZED CO~L T~R & SY~THETIC FIBERS (SYS A)
c.OX RCBBERIZED ASPHALT & PROTECTIVE COAT (SYS E)
d.O~ R[BBERIZED ASPHALT & SYXTHETIC FIBERS (SYS B)
e.O~ RC3BERIZED ASPHALT & S~~THETIC ~ESH (SYS C)

3.0~ PE~ETRATI~G SEALER
a.OK PEXETRATING SEALER

4 •O~ TAC C04;T
a . O~ T.:;C COAT

5.SCRFACE TRE~TMENT

a.CHIP SEAL

6.0THER BITC~IXOCS OVERLAYS
a.OTHER BITCMIXOCS OVERLAYS

B.COATINGS
:. . _=\CRYLIC

a ..~CR1:SIC
b.ACRYL:C COPOLYMER
c ~ I-i I <3 I-I ~10LEC[LAR \,-EIGHT ~lETHACRYr.J~:;TE

:: •:IETH';C~YLATE
(~ • :\lETJ-1YI~-:1ETH.:;CR1:'.;TE:
£ • ~lETH-J.'"~ -~!ETHACRYL~TE / 2THYL-:\lETH~CRYLrlTE COPOLY:IER

.~. ~~o:\-POr..JY:\lERIC

}) . peJL "l-:l:::R I C

-:: • EPc)XY
a . t: :p():\":

a . CH~... ()R I~Z4;TED RCB3ER
b.EPO\IDE CHLORIXATED ReBBER
~.2L~STO~ERIC OVERLAY

6. SII.,ICOX-BASED
a.SIL~:\E

b.SILA~E-SILICO~E

BZ



c.SILICATE
d. SILIC(J~E
e.SILOXA~E

f.SODIU~-SILICATE

7 . OTHER Cc)}\TI:\GS
a.OTHER COATI~GS

C.HIGH EARLY STRENGTH PORTLAND CEMENT OVERLAYS
1 . BLE:\DED CE:!lEXT

a.BLE~DED CEME~T

~.CO~CRETE CO~TAI~IXG ADMIXTURES
a.CORROSION IXHIBITOR
b.HIGH-RA~GE WATER REDUCERS
c.LATEX ~ODIFIED CO~CRETE

d.SILICA FUME

3.LOW SLU~P CONCRETE
a.LOW SLU~P CO~CRETE

4.RAPID HrlRDE~IKG CE~EXTITIOCS ~ATERIAL (~STM C918)
a.RAPID H~RDEXI~G

b.\ERY RAPID HARDE~IXG

a. CLrlSS "f~" - AIR E:~TR..\I~I:\(; & ACCELER..~TED

6 •OTHER PORTL~~~D CE~1E~T OVERL4:;YS
(~. S30TCRETE

~.PE~ETRATI~G SEALERS 'RAPID CeRING)
1 ..;CR 'i ~., I (:

b.S:~~X[-SILICO\~

c. SILIC..;T-::

·2·3R9



e.SILOXA~E

f. S()DI[~"1-SILICrlTE

6.0THER PE~ETRATI~G SEALERS
a.ASPHALT E~GLSIO~

E. ~~CLYMER OVERLAY
1.~CLTIPLE LAYER POLY~ER OVERLAY

a ...~CRYLIC ' :\lETHACRYLIC
b.EPOXY
c.EPOXY-URETHAXE
d.POLYESTER STYRE~E

e . P{)LYLRETH.~~E

~.PRE~IXED POLY~ER OVERLAY
a.ACRYLIC / METHACRYLIC
b.EPOXY
c.EPOXY-URETHANE
d.FURFCRYL ALCOHOL
e.POLYESTER STYRE~E

f.POLYCRETHAXE

3.SLURRY POLY~ER OVERL~Y

a. ACR1"J~IC / ~lETH.:;CRsLIC

b.EPOXY
c. EPO:-\l-CRETFiA~E
d.POLYESTER STYRE~E

e • POLyt:RET!-!.:\):E

~. S!..;LPHrR
a.SCLFr~

F.OTHER HYDRAULIC OVERLAYS

b.RAPID E.:;RCtE~:IX(; CE:~lE::TITIC'~_'S ~:";TERI~;:L (.;ST~l C9~8 ~

c.\~ER\- ?:;PID H.~RDE:'~~I:\G CE:·1£:,;·-zIT:c;~~S :\L~TERr.;: (.;ST:~l C9~8)

b • R.4P I!) :~.:;2C)£~\ I:'~{:: CE~'IE~\::: r:" =c: ~_. s >:.~ rER I :;:r... (.;ST;·l c: 928 )
c. \~ERY R.~?I:) l-L:\J-<[~:::~~::"'~,,; {."E .'~':.': 2"": - l~~:~, S "·1.~:~RI.~L (rlST:~1 C'9~8)

3 . SH<)T CRETE
a.Sl-10T (~n::TE

G. OTHER PRC)TECTI(JX SYSTE:'1S
1.(JTHER PROTECT'IO~~ SYS'!"E:'1S

a.OTHER PROTECTIO~ SYSTE~S
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H.MISCELLANEOUS PROTECTION SUBSYSTEMS
1 ..;t3GREGATE

a •.~GGREG..~\TE

~ · BC)\"DI~G ';Gl::'~~S

a • B():\DI:\~(; .;GEXTS

2.0THER PROTECTIOX SCBSYSTE~S

a.OTHER PROTECTIO~ SCBSYSTEMS

Y.NO REPLY TO QUESTIONNAIRE

Z.NO RAPID PROTECTION SYSTEM

,- 2371



II.R...APID R.EItABILI T.A.TION SYSTEr-fS
A.CRACK HEALER SEALERS

1.GRrl\;IT)~ FILL
a ...;c:RYLIC
b.ACRYLTC COPOLY~ER

c . HIGH ~10LECCLAR t\'EIGHT ~lETHACRYLATE

d . )lETH.~CRYLATE
e. ~lETHYL-~lETH.;CRYL.~TE
£.~ETHYL-~ETHACRYLATE ETHYL ~ETHACRYLATE COPOLY~ER

~.EPOXY I~JECTIO~

a.FI~E C~ACK

b.DEEP CRACK

J.ROCT A:JD SEAL
a.EPOXY

4.0THER CRACK HEALER SEALERS
a.OTHER CRACK HEALER SEALERS

B.EXPANSION JOINTS AND CONCRETE HEADERS
1.EXPAXSION JOI~TS AXD CO~CRETE HEADERS

a.ACRYLIC/~ETHACRYLIC

b.EPOXY/EPOXY-[RETHA~E

c.ETHYLE~E VI~YL ACETATE

C.PATCHING WITH BITUMINOUS CONCRETE
1. ?~TCEI:\(~ ~\ITH ..~S:PH.~LT

a . Cc):!:.,J :"1 I X p~TeB

~ · :)I~~E:;( B:7~::II~\Ot-S C{)XCRET~ P.~TCHIXG

:.. 1:~T2 ~::~ 1:1 I T!.:~1I~Or S CC):\ CR ETE PATCHI:\G

~.PATCHI~G ~\ITH HIGH EARLY STRENGTH PORTLA~D CEMENT

~. (:C)~:CRET~ (~O~T;\I:\I:\G ..:;D:'1IXTCRES
a. • C~: .. ?{ :{ () S I 0 ~\ I :,HI 3 : TOR

..; .R.~~':I)-E-:)~~I:_<~::I:~(j {:~:1~~::-::iIOCS ~l~TERI ..~LS (AST~l C928)
r~ • ;'.:;;:' I C. rL=\ROE :~ 2: ~,~ (;
~~ • \-C:R .1.. RrlP I D i-l.~R:>:: ~~ I :~G

5.TYPE III CE~EXT
u.,.- .,

1"\

Bb



G• ()THER f'ORTL.;XD CE~lEXT P.;TCHI:\G
a . (JTI-IER PORTLL~~D CE~1!:~T r.~TCHIKG

E. PATCHI:NG WITH POL~"MER CONCRETE
1 •.=-\CRl"I,IC

a . _~CRYLIC
b •.;CRYLIC COPOI..Y~lER
c: • HIGH ~10LECCLAR t~;E IGHT :\IETHACRYL.~TE

d.METHYL-METHACRYLATE
e.METHYL-METHACRYLATE ETHYL METHACRYLATE COPOLYMER

~.EPO:\Y

a.EPOXY

3.EPOXY-CRETHANE
a.EPOXY-URETHA~E

4.ECRFURYL ALCOHOL
a.FURFURYL ALCOHOL

5.POLYESTER STYRE~E

a.POLYESTER STYRE~E~.

6. POLYUREl'HA~E
a.POLYURETHANE

7.SCLFCR
a.SCLFVR

8 . OTHER P(lLY:IER CC1~CRETE P.~:CHI:~(;

a .OTHER POLY:IER COXCRETE P';lCHI~~(~

F. PATCllIr~G WITH OTHER HYDRAULIC CE~1ENT

1. II .;LC:'-iIXA CE~1E~T

d.• 6;LC:1I~.; CE:"lE:\T
b.RAPID HrlRDE~I~G CE:\lE:\T~7IO~S ~·!.:;TER:.:;~ ~.;Sl:\l C9::3J
c.\~ERY RAPID H.~RDE~\I~:C; CE:'~F:':TITYOCS ~l.~T=:r~=:\.:_ (.~ST:l c~~;:n)

:2 .~t=\G:\ESIC~l PHOSPH.:"\TE ':'~:lEXT

a • :'1.;GXES I C~l PI·]()S PH;; TE Cr::~::T

b. R~PID Hi~RDE:\IXG CE~lE:\'TITC}:':S ~l.:\T~RI.?~T_ (.-\SI~1 C9:28)
c.\lERY R.:\PID H.=\RDE~\I:,·\; CE:~1E:\TIT=():-S ~'lATE~:'=.~L \.;Sr:'l C~:8)

(;. ()THER REHJ\BILIT..;TIc)X SYSTE~lS

1. STEEL PLATE O\;ER CC):\\7E:·~TIl}::.';L CC1~'~(':RE:':":

a. STEEL PLATE ()\7ER C():\Y·t::·~7:()~~A.L cr):\',~2~-::::

H.MISCELLANEOUS REHABILITATION SUBSYSTEMS
1 •.;DHESIVES BETt"JEE~ OLD E, :~~t·; CC:\CRETE

a.EPOXY

B7
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a.OTHER REHABILITATIOX SCBSYSTE~S

Y.NO REPLY TO QUESTIONNAIRE

Z .NO RAPID I~Flt~BILITA1"ION SYSTEM

......



III.R-A.PID R.EPL.A.CEl'1:ENT SYSTE~S

A.POST-TENSIONED CONCRETE
1.PREC~ST BOX BEA~S

a.\\ITH O\7ERL..~Y
rJ. f'JITHCJCT O\,'EPL_~l

:.PRESTRESSED PRECAST BOX BEA~S

a.~\ITH O\7ERLrll
}) • ~vI THO CT O'7ERL4;·~

3.SITE CAST BOX BEA~S

a. t~ITH OVERLAY
b. tvITHOCT OVERL.:\Y

4.PRECAST SLABS
a.WITH OVERLAY
b.WITHOUT OVERLAY

5.PRESTRESSED PRECAST SLABS
a. ~vITH OVERLAY
b.WITHOCT OVERLAY

6.SITE CAST SLABS
a.~ITH OVERL~Y ~.

b.WITHOCT OVERLAY

7.PRECAST TEE BEA~S

a . \\~ITH O\7ERL.~ y
b .. to,,'I7:-:0CT C)\-:ERL.~Y

0. • ~\. I TH ()\.-ERL.:;Y
;~ .-\.=T !-l () r T (~\- ~ 1.( I.A Y

... '":'-;---."" "";..
'. \ ;:'.l.·\~'-l.t

B.PRECAST COKCRBTF
=- . Frl~_~P~7S

,3 .. P~E(,.;S:- ~'C'\'C'?~~E P.~R.~PETS

C.PR~STRESSED PREC~ST CO~CRETE

~_ .. 2,() ~': :3 ==: .:;:-: s

~ • S :..J.:\3S
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3. SCBDECK PA~ELS t(IT~ S:7ECAST COXCRETE-
a. SCBDEC!\ PA:\ELS ~\ITH SITEC.~ST C():\~CR£TE

a. {.,iITH (1\7ERL ..;Y
b.WITHOCT OVERLAY

D. SI'rE CAS'r RIGII EARLY STRENGTH PORTLAND CEMENT CONCRETE
1 • BLE:\[lED (~E~lE~T

a.BLEXDED CE~E~T

~.CO~CRETE CO~TAI~I~G A~MIXrCRES

a.CORROSIO~ IXHIBITOR
b.HIGH-RA~GE WATER REDCCED
c.LATEX MODIFIED COXCRETE ~ITH TYPE III CE~E~T

d. SILIC.~ FU~E

3.RAPID HARDE~ING CE~ENTITIOCS ~ATERIAL <ASTM C928)
a.RAPID HARDE~I~G

b.VERY RAPID HARDE~IXG

4.TYPE III CE~E~T

a.CLASS "K"
b.TYPE III

~IR ENTRAIXI~G A~D ~CCELER~TED

5.0THER SITE CAST PORTLA~D CE~ENT

a.OTHER SITE CAST PORTLAXD CE~E~T

E.SITE CAST POLYMER CONCRETE
I.ACRYLIC

a. _;CRYLIC
b.~CRYLIC COPOLY~ER

c . HIGH ~10LECCL..:;R t\EIGHT ~lETHrlCRYL.~TE

d. :·lET·H·YL-:1ETH.;Cl~YL_;rrE
e . ~lETHYL-:IETHACR~L.4IE ETH·YL ~'lE~H ..:;C'~YL ..;?E C(:~{)L~~:\l~R

2 . EPO):Y
a . ~P()Xy

:;. EPO:\·i-[RETH.;XE
a. EPC)XY-CRETH..;XE

4.FCRF[R~L ALCOHOL
a.FcRFCRYL ALCOHOL

3.POLYESTER STYRE~E

a.POLYESTER STYRE~E

6 • por~ l.·r':RETH.~~\E
a.POLY[RETHA~E

7 • SCL~PHt.:r{
,~. SULPHrR



8 . ()THER SITE C.:;ST POI,l·~lER CO~CRETE

a . OTHER S rTE C~~ST P{)LY~lER CO:\CR ETE

F.OTHEF I-IYDRA{]LIC SITE C~L\ST CEMENT
1 •ALC~lI~~~~ C'E~1E:\T

a . ALr..::·lI:\,; CE~lE~T

b. R.;;PID H..4RDEXI::~(; CE~lE:\I'ITIO[S ~\1..~TERI.~L ( ..:;ST~1 C928)
c.\7ER1- R~;PID H~;RDE:\IXG CE~lE~TITIOrS :L=\TERIAL (AST~1 C92S)

2.~AG~ESIC~ PHOSPHATE ~E~E~T

a. ~AG:\ESIC~1 PHOSE)HATE CE~1EXT

b • RAP ID HARDE~I~(; CE~lEXTITIOCS :1.;;TER I.~L (.~ST:1 C9::; 8 )
c. \7ER':l RAPID H..;RDE:·~IXG CE~'1E~TI:-I()CS ~1ATERIAL (AST~1 C928)

G.OTHER REPLACE~E~T SYSTEMS
I.OTHER REPLACE~E~T SYSTE~S

a.OTHER REPLrlCEME~T SYSTE~S

H.MISCELLANEQDS REPLACEMENT SUBSYSTEMS
1 . JOI~T F ILLER SYSTE~lS

a. EPOXY/EPOXY-CRETH.~;\7E
b.E:HYLEXE VIXYL ~CETATE

"- ..
::. PRECAST SEt-;:1EXT ~:;~HESIY·E

a.. ~!\£:C';S7 SEG~1:C::\7 .;DHESI·\~:C:

~.STEEL I~S7~LLATIO~ ADHESIVES
.; .~~~C::()~ 3{)~T I:~S:71LL.~TIO~

1-; • R ~: - p .~R :: "\ ST~L}_.:\ :- I (1 ~.~





APPENDIX C

Summary of Responses to the Questionnaires Including:

a) Users and Number of Users of Techniques

b) Average of Data

c) Technique Time Demand Graphs

d) Cost Distribution Graphs

e) Service Life Graphs

C1
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RAPID PROTECTION SYSTEMS

USED IN llIE UNIlm STATES AND CANADA
24

22

20

18

(II 16

15en 14J
II.
0 12

f5
III 10
2
J 1Dz 8

S

:~
I.

18 1

0

..... ~ .

lECHNlQUE

'rECfINIQtJE KEY:

I--BITUMINOUS CONe OVLY

2--PLt-lR OVLY

3--I-IES f'ee (}VLY

4--PE~ETRATING SEALER

5--(~OATING

6--0THER HYDRAULIC CEMENT OVLY

CODE NUr~/IBER*

lA

lE

Ie

1D

IB
iF

DOT/CSHRP
USING TECHNIQUE

ALTA, CT, DC, ID(~), LA
~1 D I ~10 ( :2 ), ~~ E" , ~ Ii, ~J ( :2
~Y, ~c; NS, P~, SC, SD,
T~~ ( ~ ), ~vA, t"JI
Be, CA, MS, ~Y, OR, SC,
T~, VA(3), tvA(~)

ALT.\, Be, I D, :'~.T, N"Y, ~:I

t~A ( :2 )
.~ I/f l\ ( :2 ), B(~, C';\, ~10, :'-: E
OH, OK
C~A

FtC

*CODE N{]~1BERS CORRESPOND TO OUTLINE DIVISIONS
**I~ SOME CASES THE NUMBER OF USERS PLOTTED WILL EXCEED THE ~U~BER O~

RESPONDENTS CITED AS CURRENTLY USING A SPECIFIED TECH~IQUE. A REspn~~E~T

MAY USE MORE THAN ONE TECHNIQUE WI~'H THE SA~lE SEC(JND ()RDEH I-IEADIN(~ {v{f [(~~l

DENOTED IN THE PARENTHESES FOLLOWING TliE RESPOt\fJEr\'I" S CITA'I'ION t"I1E~ 'fF-IE
SITUATION OCCURS.
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RAPID REHABILITATION SYSTEMS 2381
USED IN ntE UNrrm STAlES AND CANADA

28

25

24

22

20

UI 18It:
1&1en

11J
II.
0 104

15 12aD
2
:)

10Z

8

8

4 2E

2

0

..~ ....

TECHNIQUE

TECHNIQUE I{EY: CODE NU(vlBER * DOT!CSHRP
USIN.G TECHNIQUE

1--HES pee PATel-l

2--0THER HYDRAULIC CEMENT PATCH

3--BITUMINOOS CONe PATCH

4--CRACI{ SEALER
5--PLMR CONe PATCH
6--STEEL PLATE OVER CONC
7--EXPA~SION JOINTS/CONC HEADERS

20

2F

2C

2A
2E
~(~

~B

AR, co ( 2 ), CT I I~ ( 3 ), f~S,

KY, MD(3), MO, XH, ~J(2),

NY, ~C; ~S, OK, PA, TN,
T X, VA ( 3 ) I t"J I
CA ( 2 >. , HI, I ~J, ~'lT f () K I

OR, SO, YT
IN(2), I<S(2), ~J(~),

NS(2)
CA, OH, SD
CA, ~H, Wy
DC, NH
CT

*CODE :~tJMBERS CORRESPOND TO ourrr.JIN1~ DI\'!SIC)NS
**IN SOME CASES THE NUMBER OF USERS PLOTTED WILL EXCEED THE ~UMBER OF
RESPO~DENTS CITED AS CURRENTLY USING i\ SPECIFIJ:D TECI!NI(~UE. A RESPCH\DENT
MAY USE MORE THAN O~E TECHNIQUE ~vIrrH TI-IE Si\~lE SECOr\[) ORDER HEADI~G ~vl·II(:H IS
DENOTED IN TI-IE PARENTHESES FOLI~ot"JI~:G 'rIIE RESP()~~[)E~rr'S CI'l'i\TI();.J ~1J!lE:\ 1'I-iE
SITUATION OCCURS.
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Ca3

III

15
III
::2...
o
15
ID
:I
~
Z

RAPID REPLACEMENT SYSTEMS
USED IN mE UNITm STATES AND CANADA

4

3

2

1

o~------.--.--------.------

TECHNIQUE

TECH~IQUE KEY: CODE NUMBER*

l--SITE CAST RES pee 3D

2--0THER SITE CAST HYDRAULIC CEMENT 3F
3--PRECAST CONe 3B
4--POST-TE~SIONED CONe 3A

DOT/CS·HRP
USING TECHNIQUE

CA, CO, NJ, NY, NS, OK,
SC, tAlA
IN, MT; OI<
CA, WA
IL

*CODE NUMBERS CORRESPOND TO OUTLINE DIVISIONS
**I~ SO~1E CASES THE NUMBER OF USERS PLOTTED WILL EXCEED THE NUMBER OF
RESPONDE~TS CITED AS CURRENTLY USING A SPECIFIED TECHNIQUE. A RESPONDE~l

~AY USE MORE THAN ONE TECHNIQUE WITH THE SAME SECOND ORDER HEADING WHICH
DENOTED IN THE PARENTHESES FOLLOWING THE RESPONDENT'S CITATIO~ WHEN THE
SITUATIO~ OCCURS.

C.4



RAPID REPAIR SYSTEMS
USED IN lHE UNITm STATES AND CANADA

,'2383

j

I
I

1F 28 ~18
2G :m

2E 3F

30

28 21)

26

2t4 , jA

22

en 20

ei 11(I)
J
II. 15
0

15 14
II

122
~
Z 10

8

S

4

2

0

lECHNIQUE

TECT-INIQUE KEY: CODE NUMBER* DOT/CSHRP
USING TECHNIQUE

l.--fIES pee PATCH

2--BITUMINOUS CONe OVLY

3--PLMR OVLY

4--0THER HYDRAULIC CEMENT PATCH

5--HES ICC OVLY

6--PENETRATING SEALER
.

7--BITUMINOUS CONe PATCH

8--SITE CAST HES pee

2D

1A

lE

2F

Ie

1D

2e

3D

AR, CO(2), cr, IN(3), KS,
KY, MD~3), MO, ~H, ~J(2),

NY, NC, NS, OK, PA, TN,
TX, VA ( 3 ), t-JI
AI.TA,· CT, DC, 1D(2), LA,
MD, MO(2), NE, NH, NJ(2),
NY, Ne, NS, PA, SC, SD,
TN ( :2 ), \\1A, t'V I
Be, CA, MS, NY, 01-1, SC,
TN, VA ( 3 ), t~A ( 2 )
CA(2), HI, IN, MT, OK,
OR, SD, YT
ALTA, BC, IO, NJ, NY, MD,
WA(2)
ALTA(2), BC, CA, ~D, NE,
OH, OK
IN(2), KS(~), ~J(~),

NS(2)
CA, CO, NJ, NY, NS, OK,
SC, tvA

cS'
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9--CRAcr\ SEALER
lO--PLMR CONe PATCH
ll--OTHER SITE CAST HYDRAULIC CEMENT
l~--STEEL PLATE OVER co~c

13--PRECAS'T CONe
14--COATING
15--0THER HYDRAULIC CEMENT OVLY
16--EXPANSION JOINTS/CONe HEADERS
17--POST-TE~SIONED CONe

2A CA, OH, SD
2E CA, NH, tAJY
3F IN, MT, OI{
2G DC, NH
3B CA, Wi\
1B CA
IF Be
2B CT
3A IL

*CODE NUMBERS CORRESPOND TO OUTLINE DIVISIONS
**IN SOME CASES THE NUMBER OF USERS PLOTTED WILL EXCEED THE NUMBER OF
HESPONDENTS CITED AS CURRENTLY USING A SPECIFIED TECHNIQUE. A RESPONDEN
MAY USE MORE THAN ONE TECH~IQUE WITH THE SAME SECOND ORDER HEADING WHICH
DENOTED IN THE PARENTHESES FOLLOWING THE RESPONDENT'S CITATION WHEN THE
SITUATION OCCURS.
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RAPID PROTECTION SYSTEMS
l£CHNIQUE nWE DEMAND

<- c,

:·2391

2~OO ~
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16.00 J
14.00

12.00

10.00

8.00

8.00

4.00

2.00

1F 1C

0.00 -+------......-------.--------P'-----....----~

TECHNIQUE

TECliNIQUE KEY: CODE TOTAL DOT/CSHRP
NUMBER* TIME (HOURS) PROVIDING DATA

l--CO;\TING IB 5.50 CA .
~--PE~JETRATI~G SEALER 1D 6.13 CA, ~lD , OH, OK
3--OTI-IE11 HYDR.z\ULIC CEMENT OVLY IF 7.55 BC, IN
4--HES pee OVLY le 8.00 Be, lD, PA TPK
5--PL~'lR OVLY lE 0.68 CA, ~1S , Of-I, SC,

TN, VA, t~A

6 - - BI TU~1I~O{] S CONe OVLY ll\ 10.11 C'l' , TD, MD, :JE,
NH, ~J, ~Y, :JS,
Pi' , SC, T~, {tJA

*CODE NUMBERS CORRESPOND TO OUTLINE DJVISIO~S
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~ '- -.' ~
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22.00
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It:
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J:

~ 16.00
1aJ
~

1.....001=
1&1
0:: 12.00:)
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.J LOa
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4.00
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0.00

RAPID REHABILITATION SYSTEMS
TECHNIQUE nUE DEMAND

TECHNIQUE

2B

rrECHNIQUE KEY: <:OOE T(JTAL
N{iMBER* TIl\1E ( HC>CRS )

I--BITUMINOOS CONe PATCH 2C 2.03
2--PLMR CONe PATCH 2E 6.50
3--0THER HYDRAULIC CEMENT PATC~l 2F 7.:!~

4--CRACK SEALER 2.2\ 7.15
3--STEEL PLATE OVER CONe 2G 8.50
6--HES pce PATCH 20 12.07

7--EXPANSION JOINTS/CONe HEADERS 2B 24.00

DOT/CSHRP
PROVIDIi\G r)~'\T ~~

IX ,. KS, ~C·
~ ._1

c:\ , ~H, tvY
CA, 1-1 I , T ",~ , ~l~

()!\ , ()R, 1)i\ , Y1
C.=\ I e)fJ
~H

l\n, C() I
I"· rr' f'(
'. J I \ ~

r.· , .. I:J, Ll\, .... r
"0 .L , ,,"1.L.

~lO , NIl, X~J , ~~

NS, {)K, 1""'1
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("T"_ L

*CODE NUMBERS CORRESPOND TO OUTLINE DIVISIONS
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RAPID REPLACEMENT SYSTEMS
TECHNIQUE nME DENANn

24.00
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IaI
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I&J
It: 12.00:)
en

~9 10.00 i1u
LLI

3 8.00

~ 8.00

g
4.00

2.00
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TECHNIQUE

TECHNIQUE KEY: CODE TOTAL DOTiCSHRP
r~fJMBER* TIME(HOURS} PROVIDI~G Di\'rA

I--POST-TENSIONED CONe 3A 10.00 IL
:!--OTHER SITE CAST HYDRAULIC 3F 10.00 ~1'r , ()I{

CE~IENT

3--SITE CAST HES pee 3D 16.67 CA, OK, SC

*CODE ~UMBEns CORRESPOND TO OlJTI,INE DI\7ISIONS
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RAPID REPAIR SYSTEMS
TECHNIQUE nME DEMAND

=sA 3F 1A

2F 2A

2B

cc

.......
"tECHNIQUE

CODE T(JTAL
NUt'1BER* TIt'1E ( flOURS)

2C 2.03
1B 5.50
1D 6.13
2E 6.50
2F 7.~2

2A ..
7o~5

iF 7.55
lC 8.00
2G 8.50
1E 8.68

3.2\ 10.00
3F 10.00

lA 10.11

20 1~.O7

rrECHNIQUE KEY:

I--BITUMINOUS CONe PATCH
2--COATING
3--PENETRATING SEALER
4--PLMR CONe PATCH
5--0THER HYDRAULIC CEMENT PATCH

6--CRACK SEALER
7--0THER HYDRAULIC CEMENT OVLY
8--HES pec OVLY
9--STEEL PLATE OVER CONe
lO--PLMR O\7LY

11--POST-TENSIONED CONe
12--0THER SITE CAST HYDRAULIC

CEMENT
13--BITU~INOUS CONe OVLY

14--HES pee PATCH

15--SITE CAST HES pec
16--EXPANSION JOINTS/CONe HEADERS
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28
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RAPID PROTECTION SYSTEMS
TECHNIQUE TOTAL COST

$1.30.00 ]

$120.00 j
$110.00

c $100.00

~ $90.00 ~
I&J /~ $80.00
J /
a

1/CIt $70.00

f5
$60.00I.

In
$50.000u

~ $40.00

g
$30.00

$20.00
..

$10.00 1

$0.00

t_ •

lECHNIQUE

'1' ECI·l NI () () E r{ T~Y : COD8 'r()'1'1\ I~ Dt)T /CSrJT~r)

NUMBER* (':OST (S/Y02.) [JJ~OVID1.~C D;\'!'A

l--r)J~NE'J'l~ATINC SEALER 11) $ 3.~7 .~T..I·I'~\ I . c-:' r\, f\1[) ,
.. . NE, 0(,

~--C()A'rTNG IT) $ G.C)~ ('7\

J--BITU~lINOliS CONe OVLY li\ (,: 15.72 CT, ID, ~lD I ~IE ,-il

NIl, f-JY I NS, so,
'fN, t'JA

4--[Jf.JMR ()VL'{ lE S 43.17 Be, Ci\ , MS, NY,
l)l-l, TN, ~~:\ , VA

5--H['~S )')cc OVLY le $ 90.38 BC, to4JA
6 --()TIIER ~IYDRAULIC CEMENT OVLY IF 5100.46 BC

*C<)[) E NUf\1T3ERS CORRESPOND TO ourrIJINE l)TVI S IeJNS

C 47



RAPID REHABILJTATION SYSTEMS
TECHNIQUE TOTAL COST

$200.00 ........-------------------------,

$190.00 ~

$180.00 /1fJ
$170.00 ,."

$160.00 J //
~ $150.00 I ,/'~
~ $140.00-;

I

~ $~30.00 /'
:) $120.00 2F/
g $110.00 ~

15 $100.00 ~~
IL $90.00

~ S80.OO
U $70.00

~ $60.00

g $50.00 /

$40.00 /
S30.oo
$20.00 t/
$10.00

SO.OO ------..--------..---------,.-------1
....

TECHNIQUE

'!'ECl-lNIQUE !,EY:

l--CRi\CI{ SEALER
2--PLMR CONe PATCH
3--BITUMINOOS CONe PATCH
4--0'1'11811 I-IYDR;\ULIC CEMENT

PATCH
5--HES pee J')A1'CI·I

CC)DE
N[JMBl~r{ *

.21\
: 2E

2c
21?

20

'rorr i\I.., D()rr/Csnr{p
COS'l' ( $/YD2..) Pf«)V I I) I N(; D)\'rA

$ 8.40 Ci\, ()H

$ 66.06 . c/\

$ OB.50 IN, I{S, ~S

$J.OfJ.75 CA, IIJ, r 1'3 , 1"1'1' ,
C)K, YT .,

$178.7:! AR, (~() , err ,. KS,
KY, ~1D , ~J, NY,
NS, (JI; I TN, 'rx,
VA

*CODE NU!wlBEJlS CORRESPOND Tt) OUTLINE DIVISIONS

c ~8



RAPID REPLACEMENT SYSTEMS
TECHNIQUE TOTAL COST

$900.00

$800.00

0
$700.00

~
$&00.00 iIaJ

~aen $SOO.oo

ffia.
~.oo

In
0u

$300.00
~g

$200.00

$100.00

$0.00 ~
-... ...

lECHNIQUE

'rECHNIQUE KEY: CODE
NUMBgn*

l--SITE CAST HES pee 3D
~--()'rI-lr~r~ SITE CAST I-IYDRJ\ULIC / 3F

CErvlENT

TOTAL DOT / CSIIRP
crJS1~ .J_~jYD2.) PROVrf)INU)!\1'A

$224.25 CO, OK
- .: $ 8 7 0 • 5 0 . r N, !\'1 '1'

*{~OD8 NOMBERS CORRESPOND TO OUTr~INE DIVISI(lNS



,~ t2"~4 ? ;:; RAPID REPAIR SYSTEMS
~NIQUE TOTAL COST

$900.00 T
$800.00

Q
$700.00

~
$500.00IaJ

~::»
S $500.00

f5a. $400.00
Iii
0
CJ

$300.00
~g

$200.00

I 1C 1F :/$100.00 :1
$0.00

~ .. '

lECHNIQUE

CODE
NUMBEn*

'l'c)'rl\ I, DC)'£ / CS J·1 r{ I)
COST ($!Y02) PROVIDI~G DATA

l.~--~I'rE CAS'T' HES F)CC 3D
J. J --c)TIIER S 1'rE CJ\S'l' IIYDRAULIC 3F

cr~~1EN'I'

~--COATING In
3--CRACK SEALER 2~

4--DITUMINOUS CONe OVLY lA

.~IJTA, (~i\ , ~'lr) ,
NE, ()I,
CA
CA, ()I]

C'l' , J I), ~'1)) , Nf:; I

. ~1I, NY, " .... so,-". , ,
'l'~ , ~"i\

f\C, C;'\ , :\I~: , r,1 , ..
- I ,

(JIJ, 'l':~ , tv:\ , Vl\
<.~i\

r~, l~ s , ;~s

I~c , ~-J;\

DC
(~r\ , HI I r~, ~1'1.' ,
01, , .... ,-,.

.1.

l\H, (~() , (~'I' , I{~:'; ,

I,y, ~lJ) , NJ, ~Y,

NS, () I~ , T!'~ , 'rx,
VA
CCl, ()I\

TN, ~1'1'

$ :! :! ..1 • :! ~
~;n7().!ln

:7; G• -):3
$ n.40
S J.:i.7~

$ (~().nG

$ nn.:-lO
~; f)O. 30
$I.OO.4G
$]Ofl.7:i

S 43.17

$17B.7~

J.DJ --P8NE't'[{l\TING SRAI... ER

G--f.'LtvlR CONe: PA'l'CIl :!F:
7 - - 8ITUMINOUS CONe P,\TCfl ~c

n--II f:S l~(:C (JVLY Ie
9--C)TfJEll IlYOI~AUr.,IC CEMENT OVLY ll?
lO--('1'IJER HYDRAULIC CI:~f\1EN'r 2F

PATel·1
11- -I] ES pr:(~ f' i\Tefl .2 r.l

"('t)OE NUMBERS CORRESPOND TO (JUTLINE DIVISIC)NS

CS-o



COST DISTRIBUTION OF RAPID REPAIRS
BrnJUINOUS CONe OVLY--1A

TOTALcmiER

Iiio
u

$16.00 ......-------------------------....

$15.00

$14.00

$13.00

,.... $12.00...
; $11.00

~ $10.00

laJ $9.00

~ $8.00a
en $7.00
f5
IL $6.00

$5.00

$4.00

$3.00

$2.00

$1.00

$0.00 .~........-+---~_...__.. ..............~~-....Io.oIII~_+_~.-..--.l ..................'--"-......- ......~_+_...........

TRAFFIC CONTROL SURFACE PREPARA1JON PLACE/CURE

DISTRIBUTION OF COST

PERCENTAGE DECOMPOSITION OF TOTAL COST
BmJMINOUS CONe OVLY-1A

OlliER (8.6") .---.......~ TRAFFlC CONTROL (8.1:c)

.. SURFACE PREPARATiON (6.7~)

PIJ\CING AND CURING (76.5%)



COST DISTRIBUTION OF RAPID REPAIRS
BmJJ.tINOUS CONC OVLY ON MEYBRANE-1A2

TOTALOlliER

$20.00 ...-------..--------------------.
$19.00

$18.00

$17.00

$16.00

'" $15.00
e $14.00

~ $13.00
,. $12.00

~ $11.00
:J $10.00a
en $9.00

$a.oo
$7.00

$6.00

$SoOO

$4.00

$3.00

$2.00

$1.00
$0.00 -"-'~-+--~...&.o-_...~~~~_~~......~~-..~"_+.............-~........~.........

TRAFFlC CONTROL SURFACE PREPAIWlON PLACE/CURE

DISTRIBUnON OF COST

15
IL

t;;
o
u

PERCENTAGE DECOMPOSITION OF TOTAL COST
BmJMINOUS CONe OVLY ON MEMBRANE-1A2

TRAFFlC CONTROL (7.0X)--.--
- SURFACE PREPARAnON (6.0")

PLACING AND CURING (76.5~



L..O/

COST DISTRIBUTION OF RAPID REPAIRS
BmJUINOUS CONC CNLY ON CHIP SCAL-1ASA

-24~1

TOTALOTHER

$0.00 -.......-...........~.a---............---+-~.......~~.-............... ~__-...............................

lRAFFlC CONTROL SURFACE PREP~nON PLACE/CURE

DIS1RISunON OF COST

$8.00

$7.00

'"
$6.00......,

aa::
$5.00

~
l&I

~
$4.00:»

CJ
en

15 $3.00a..
In
0
u $2.00

$1.00

PERCENTAGE DECOMPOSITION OF TOTAL COST
BITUUINOUS CONe r:NLY ON CHIP SCAL.-1A!5A

PLACING AND CURING (83.1 X)

SURFACE PREPARAnON (7.7">

C5i



COST DISTRIBUTION OF RAPID REPAIRS
HMW UETHACRVlATE COAnNG-1B1C

TOTALOniER

$5.00

$4.00

$2.00

$3.00

$1.00

So.oo~...............~'---...... ........................----...~--....~"'-'-----..--- ........-----~.......
TRAFF1C CONTROL SURFACE PREPARA110N PlACE/CURE

DI5mIBUnON OF COST

$6.00

$7.00 -r---.--------------------;::::;;::::::::;:::;::::::;:=::;;:=I

Q

~
bJ

~
Jaen

ISa-
t;
ou

PERCENTAGE DECOMPOSITION OF TOTAL COST
HUW METHACRYLATE CQAl1NG-1S1C

TRAFF1C CONTROL (1.6">

PLACING AND CURING (42.7X)

SURFACE PREPARAllON (55.'"



COST DISTRIBUTION OF RAPID REPAIRS ·2433

TOTAL
$0.00 "'-"';~""""'-"""''-----''''''''''''''''''''''''-'---'''~''''''''''''''-'''''-~-''''-'~-'''-'~-''''''''''''''''i-6-''''''

TRAFflC CONTROL SURFACE PREPARAnON PLACE/CURE

DISTRIBUnON OF COST

HES pce rNLY-1 C
$100.00

$90.00

$80.00

"'"• $70.00'-'

Q

~ $60.00
IaJ

~
$SO.OO::::)

aen

l5 $40.00
Q.

ti $30.000u

$20.00

$10.00

PERCENTAGE DECOMPOSITION OF TOTAL COST
HES pee OVLY-1C

PLACING AND CURING (J9.9~

TRAFFlC CONTROL (41.9X)



Cc

TOTALOTHER

COST DISTRIBUTION OF RAPID REPAIRS
HES pce rNLY CONTAINING ADUDmJRES--1C2

so.oo --...~~ .....'--""'-.......-+-...............---...................~-....---~........-..-.......-~.........~........

TRAFFlC CONTROL SURFACE PREPARAnON PLACE/CURE

DISTRIBUnON OF COST

· ~.<2434

$100.00

$90.00

$80.00

~..
$70.00""'

Q

~ $80.00
I&Ja::
< $50.00::»
0
UI

ei $40.00
a.
Iii $30.000u

$20.00

$10.00

PERCENTAGE DECOMPOSITION OF TOTAL COST
HES pee CNLY CONTAINING ADUDmJRES--1 C2

PLACING AND CURING (J~.9X)

TRAFFlC CONlROL (40.4~

SURFACE PREPARAnON (S.1X)



COST DISTRIBUTION OF RAPID REPAIRS

TOTAL011iER

$0.00 ..............0+--6-....----.....................~.-..--- ......................-....----..........~--'-~-~~~ .......

TRAFF1C CONTROL SURFACE PREPARAll0N PLACE/CURE

DISTR'BUnON OF COST

LATEX YOOIf1m CONC OVLY-1C2C
$100.00

S90.00

$80.00

"....
$70.00-...,.,

Q

~ $SO.OO
LtJa:
< $50.00::)
CJ
UJ

ffi $.iO.oo
a-
t; $30.000u

$20.00

$10.00

PERCENTAGE DECOMPOSITION OF TOTAL COST
LATEX MODlflED CONC avLY--1C2C

PLACING AND CURING (38.4X)

TRAFF1C CONTROL (38.4~

SURFACE PREPARAnON (S.OX)



TOTALOlHER

COST DISTRIBUTION OF RAPID R·EPAIRS
HES pce OVLY W/SJUCA FUME-1C2D

$0.00 ~-""'~""""I--I--.....~-+--~..a.-~"""'''''''''''''''------l~~~~-~........t--6-~
1RAFF1C CONTROL SURFACE PREPARAnON PlACE/CURE

DISTRJBUnON OF COST

" 243t;

$100.00

$90.00

$80.00

"'"...
$70.00.....,

C
D::

~ $SO.OO
1&1

~
$50.00::)

aen

15 $40.00
a-
t;

$30.000
u

$20.00

$10.00

PERCENTAGE DECOMPOSITION OF TOTAL COST
HES pcc OVLY W/SlUCA FUME-1C2D

PLACING AND CURING (33.SX)

TRAFFIC CONTROL (42.3">



2437

TOTALOlliER

COST DISTRIBUTION OF RAP1D REPAJRS

$0.00~~~........--~~~ .....~--,-.....-+-.......----........-_---...........................

mAmC CONTROL SURFACE PREPAAA110N PlACE/CURE

DISTRISunON OF COST

LDW SLUMP HES pee CM.Y-1 C3A
$90.00

$80.00

$70.00

'"..
'-'
Q $60.00

~
la.I $50.00
~
::Ja
(II $40.00

15a..
tn $30.00
0
(J

$20.00

$10.00

PERCENTAGE DECOMPOSITION OF TOTAL COST
LIJW SlUUP HES pee OVLY-1C3A

pLACING AND CURING (49.OX)
TRAFFIC CONTROL (45.2X)

SURFACE PREPARAnON eS.7%)



TOTALcmtER

COST DISTRIBUTION OF RAPID REPAIRS
PENETRAnNC SF.ALER-1 D

$0.00 .........~~...-....-~~~ .........- ........~~......._----.---........~..........,~

lRAFFIC CONlROL SURFACE PREPARA110N PLACE/CURE

DISTRIBUnON OF COST

.:; ~~:24 38

$4.00

$3.50

"" $3.00..
"'"
Q

~ $2.50

I.&J

~
$2.00::)

CJ
UI

f5 S1.!50a.
Iii
0
0 $1.00

SO.50

PERCENTAGE DECOMPOsmON OF TOTAL COST
PENETRAnNG SF.ALER-1D

PLACING AND CURING (49.0">

SURFACE PREPARA110N (20.SX)



COST DISTRIBUTION OF RAPID REPAIRS

TOTALOntER

So.OO ................~.........I.--"'-"~~.....-.-~-....~-4--~.-..-_--.--_--a.~~~--.
lRAFfIC CONlROL SURFACE PREPAJQll0N PLACE/CURE

DISTRIBUnON OF COST

SILANE PENETRAnNG SEAL£R-1DSA
S.....OO

$3.50

" $3.00
•~
C

~ $2.50

IaI

~
$2.00:J

CJen

ffi
A. $1.50

Iii
0
U $1.00

$O.SO

PERCENTAGE DECOMPOsmON OF TOTAL COST
SILANE PENETRAnNG SrALER-1D!5A

PLACING AND CURING (49.0:r)

SURFACE PREPARAnON (20.5">



Co

TOTALO11iER

COST DISTRIBUTION OF RAPID REPAIRS
PWR O\ILY-1E

$0.00 ~""'-'llII1i-6~ """""~~~..a..----.........................~---a.~",--+-~.-I---'''''''''''''''''''''''''''''

TRAFFIC CONTROL SURFACE PREPARAnON PLACE/CURE

DISTRIBUnON OF COST

c £4t:t II. ~·-t
lillt_ ,,~

$-45.00

$40.00

$35.00

"•tt"J

Q $30.00

~
la.I $25.00
~
::;)
a
(II $20.00

15
Q.

tn $1!5.00
0u

$10.00

$!5.00

PERCENTAGE DECOMP0Sll10N OF TOTAL COST
PLUR OVLY-1E

OlHER (S-SX) TRAFFlC CONTROL (2.1X)---........-
~RFACE PREPARAnON ('2.7:1)



- . ,

COST DISTRIBUTION OF RAPID REPAIRS

TOTALOlliER

$0.00 ..................................~--.........~~....---..-..-......................._ ..............~~-~......~..........

lRAFFlC CONTROL SURFACE PREPARATION PLACE/CURE

DISTR1BUnON OF COST

MULT LYR Pl...YR CM.Y-1E1
$26.00

$24.00

$22.00

$20.00
'"......,

$18.QO
0

~ $15.00
l&J

$14.00~
:J
CJ $12.00en

15 $10.00II.

t; sa.oo
0u

Sa.oo

~.oo

$2.00

PERCENTAGE DECOMPOsmON OF TOTAL COST
UULT LVA PWR CM.Y.-1 E1

aniER (3.3X) TRAFFIC CONTROL (4.3X)
~-.....~

SURFACE PREPARAnON- (11.3">

PlACINC AND CURING (81.1X)



TOTALO11iER

COST DISTRIBUTION OF RAPID REPAIRS
MULT L~ EPOXY PlMR rNLY-1E18

$0.00 .......-...................~-.....~IIIIIli-6---~-.................~-----....-_.--............~...-... .....

TRAFf1C CONTROL SURFACE PREPARA"ON PLACE/CURE

DISTRIBUnON OF COST

-244 ~/!

$22.00

$20.00

$18.00

'" $15.00•...,
0

~
$1e4.00

11.1
$12.00

~
Ja

$10.00en

15a- $8.00

Iii
0 Sa.oou

$-4.00

$2.00

PERCENTAGE DECOMPOSITION OF TOTAL COST
UULT L~ EPOXY PUfR OVLY-1E18

TRAFFIC CONTROL (~gX)

SURFACE PREPARAll0N (12.9">



LO',

COST DISTRIBUTION OF RAPID REPAIRS
UULT LYR EPOXY-URETHANE PWR OVLY-1 E1 C

TOTAL011-lER

$0.00 --........-......-...."'--'-...........-4-..............-.I.............................- .--__---..--..r--+--lI~

TRAFFlC CONTROL SURFACE PREPARAtiON PLACE/CURE

DISTRIBUnON OF COST

$40.00

$35.00

,..". $30.00•ftttJ
0

~ $25.00

I&J

~
$20.00:J

(J
en

ei
S1~QOII.

Iii
0u $10.00

$S.OO

PERCENTAGE DECOMPOSITION OF TOTAL COST
UULT L'r'R EPOXY-URETHANE PLMR OVLY-1E1C

TRAFFIC CONTROL (2.9">
---~~ SURFACE PREPARAnON (8.6:1)



COST DISTRIBUTION OF RAPID REPAIRS
MULT Lm PlYSTR STYRENE PUlR rNLY-1 E1 D

TOTALOlllER

$30.00 .....--------------------------.

$28.00

$26.00

$24.00

.. $22.00....,
c $20.00

~ $18.00
tal
~ $1&.00
:)

g $14.00

15 $12.00
G-

Iii $10.00

8 $8.00

$8.00

$4.00

$2.00

$0.00 -..............~........~-......~ ..............~--......--........-.....-----.---.......--'--'II............

TRAFFlC CONTROL SURFACE PREPARAnON PlACE/CURE

DISTRIBUnON OF COST

PERCENTAGE DECOMP0Sl110N OF TOTAL COST
UULT LYR PLYSTR STYRENE PWR OVLY-1E1D

TRAFFlC CONTROL (3.6X)
.---......................

SURFACE PREPARAnON (10.7">

PLACING AND CURING (8!5.7X)



-- -,

COST DISTRIBUTION OF RAPID REPAIRS
PREMIXED PLYSTR STYRENE PWR OVLY-1E2E

TOTALOniER

SO.oo ...._ .... --I...~_+_""'-tC.~-.&~~.......'-'--~~~--'-A-...&...ll'-'-~~

lRAFFlC CONTROL SURFACE PREPARAnON PLACE/CURE

DIS1RIBUnON OF COST

S80.00

$70.00

" $&0.00•ft",J
Q

~ $SO.QO

1&1

~
$40.00:::»aen

ei $30.004-

ti
0u $20.00

$10.00

PERCENTAGE DECOMP0Sl110N OF TOTAL COST
PRELfIXED PLYSTR STYRENE PWR OVL~-1E2E

TRAFF1C CONTROL (O.7X>
~........-

S!JRFACE PREPARAnON (16.1 X)

PLACING AND CURING (69.~



~\< 244 t~

$110.00

S100.oo

$90.00

4; $80.00
'"
Q

~ $10.00

1&1
$60.00

~a
tso.oo"IS
$40.00a.

In
0

S30.OO(J

bo.oo

"0.00

COST DISTRIBUTION OF RAPID REPAIRS
ALUMINA COIEm' OIJLY-1F1

TOTAL

PERCENTAGE DECOMPOsmON OF TOTAL COST
AUJMlNA COlEN)" OVLY-1F1

PlACING AND CURING (53.1%,

1RAFJ:Jc CONTROL (004'1')

SURFACE PREPARAnON (4S.SXJ



COST DISTRIBUTION OF RAPID REPAIRS
HMW YE1lIACRYlATE CRACK SEALER-2A1C

TOTALOntER

so.oo ~-"",,~~-"""~p---.""""-"""""~-""'~----.---"""""""""""""

1RAFFIC CONTROL SURFACE PREPARA110H PLACE/CURE

DISTRJBUnON OF COST

$10.00 1

$9.00

$S.OO
,.....

$7.00"""'-I

~ $8.00
l&J

~
$:5.00j

CJen

15 $4.00
a.
In $3.000u

$2.00

$1.00

PERCENTAGE DECOMP0Sll10N OF TOTAL COST
HUW METHACRYLATE CRACK SEALER-2A1C

PlACING AND CURING (35.4X)

SURFACE PREPARAnON (4&.1::)



COST DISTRIBUTION OF RAPID REPAIRS
ASPHALT PATCH--2C1

TOTALOn-fER

$0.00 ~~~""-'-"""----&-'--'-'~-'--I._-&-"-'-~'-"""&'--.._~,-_....---'&"'-J,""'.J.-I,;;...,a

lRAFF'lC CONTROL SURFACE PREPARAnoN PlACE/CURE

DISTRISunON OF COST

$90.00

$80.00

$70.00

"'""'-~Q $60.00a::
~
11.1 $50.00cr:
<
::J
a
UJ $40.00
It:
L&J
a..

In $30.00
0
0

$20.00

$10.00

PERCENTAGE DECOMP0Sl110N OF TOTAL COST
ASPHALT PATCH--2C1

OniER (0.6")

PLACING AND CURING (35.6")

SURFACE PREPARATION (6.8")

TRAFFIC CONTROL (57.1">



COST DISTRIBUTION OF RAPID REPAIRS

TOTALOlliER

$0.00 ~~~-'-I"--~"--'-~~"'---I-t&-J...~,-,--,---.-.__.....__-.----L~~~:;'"

1RAFF1C CONTROL SURFACE PREPARAT10N PLACE/CURE

DISTRIBUnON OF COST

COLD MIX ASPHALT PATCH-2C1A
S90.00

S80.00 .,

I
$70.00

"..
-.."

a $80.00

~
ld $80.00
~
:Ja
UI $40.00
15
a.

In $30.00
0u

$20.00

$10.00

PERCENTAGE DECOMP0SU10N OF TOTAL COST
COLD "IX ASPHALT PATCH-2C1A

cmiER (O.SX)

PLACING AND CURING (3!.6'1)

SURFACE PREPARAnON (6.8X)

TRAFFlC CONlROL (S7.1"l



24~)tl
t r'" ~ ~

$90.00

$80.00

$70.00
,......
~

a $60.00
0:

~
l&J $SO.OO0:
<
:J
a
UI $40.00
Q::w
11.... $30.00
UI
0
0

$20.00

$10.00

COST DISTRIBUTION OF RAPID REPAIRS
HOT tJlX ASPHALT PATCH--2C' B

TOTALOniER

$0.00 ...J,...,.Il~-'-.L-J.~_.L..L-&-~~...L----J-L-"""-C~~L...- .... ~~~&..-t&.-1

lRAFFIC CONTROL SURFACE PREPARAnON PLACE/CURE

DISTRIBunON OF COST

PERCENTAGE DECOMPOSITION OF TOTAL COST
HOT MIX ASPHALT PATCH--2C1e

OTHER (0.6")

PLACING AND CURING (J5.6X)

SURFACE PREPARATION (s.ax)

TRAFFlC CONTROL (57.''')



COST DISTRIBUTION OF RAPID REPAIRS
HES pcc PATCH-2D

TOTALOlliER

$200.00 ...----------

$190.00

$180.00

$170.00

$160.00

" $150.00
e $140.00

~ $130.00
~ $120.00

~ $110.00
::) $100.00
CJ
UJ $90.00

15 $80.00
ILIii $70.00
o $60.00
U $50.00

$40.00

$30.00

$20.00

$10.00
SO.OO --"~~""""'-"---""'-"-~"""""""_"""'''-'''''''''''''''~ __...... '''''''''IIIIIIIIIlo-''''''''''''''''''

lRAFflC CONTROL SURFACE PREPARAll0N PLACE/CURE

DISTRIBunON OF COST

PERCENTAGE DECOMPOSlfION OF TOTAL COST
HES pee PATCH-2D

TRAF'FlC CONTROL (3.J~)

PLACING AND CURING (63.3")

SURFACE PREPARAnON (33.4';)



COST DISTRIBUTION OF RAPID REPAIRS
RAPID HARD CEMENT MAll. PATCH--2D4A

TOTALOlliER

$190.00 ...---------------------------.....

$180.00

$170.00

$160.00

$150.00

.. $140.00

;; $130.00

~ f120.00
~
IaJ $110.00

~ $100.00
:)g $90.00

ct: $80.00
LtJ
a. $70.00

Iii $60.00
o
o $50.00

$4-0.00

$30.00

$20.00

$10.00

$0.00 --....;.......~........-...-----.~~~~-.-...... ........_4_~-'---_....------..~_4_~-..

1RAFFIC CONTROL SURFACE PREPARAnON- PlACE/CURE

DISTRISunON OF COST

PERCENTAGE DECOMPOsmON OF TOTAL COST
RAPID HARD Ca.4ENT MAn. PATCH-2D4A

TRAFrlC CONTROL (4.0X)

PLACING AND CURING (64.0")

SURFACE PREPARA110N (31.9"

OlliER (0.1")



COST- DISTRIBUTION OF RAPID REPAIRS
VERY RAPID HARD CEMENT MAn. PATCH-2D4B

.. 245~

TOTALOniER

$280.00 ........----------------------------.

$260.00

$240.00

$220.00
~

~ $200.00
a
~ $180.00

laJ $160.00
0:::

~ $140.00aen
a:: $120.00
LLI
Q. $100.00
Iii8 $80.00

$60.00

$40.00

$20.00

$0.00 ~_...... ~~~-'--I.---&...J-,.J,~~~---...._---&.~'_+~""-'

lRAFFlC CONTROL SURFACE PREPARATlON PLACE/CURE

DISTRISunON OF COST

PERCENTAGE DECOMPOsrrl0N OF TOTAL COST
VERY RAPID HARD CEMENT MAn. PATCH--2D4B

lRAFFlC CONTROL (O.4X)

PLACING AND CURING (63.2':)

SURFACE PREPARAnON (36.4X)



TOTALOTHER

COST DISTRIBUTION OF RAPID REPAIRS
HES TYPE III pec PATCH-2D5

$0.00 -.....-.....~......."""-__~--.-~-....-_.......~...........-.... ......-__---a.........-~....-.....

lRAFF1C CONTROL SURFACE PREPARAnON· PLACE/CURE

DJSTRISunON OF COST

,~ 2454

$80.00

$70.00

,..,. $60.00.....,
a

~ $50.00

l&I

~
$40.00::)

aen
m:
1&1 $30.000.

In
0
0 $20.00

$10.00

PERCENTAGE DECOMPOSOlON OF TOTAL COST
HES TYPE III pec PATCH-2D5

TRAFFIC CONTROL (4.1X)

PLACING AND CURING (68.5';)

SURFACE PREPARAnON (27.4">



COST DISTRIBUTION OF RAPID REPAIRS
PLYSTR STYRENE PLMR CONe PATCH--2E5A

TOTALOn-tER

$0.00 .......-...----.a.~~~~-~~~~----_P_--- ......................_.........
TRAFflC CONTROL SURFACE PREPARAnON PLACE/CURE...... .- ...

DISTRIBUTION OF COST

$70.00

$60.00

~... $50.00~

0

~
bJ $40.00

~
:J
a
en

$30.00
~
IJJa.
iii

$20.000
(,)

$10.00

PERCENTAGE DECOMPOSlfION OF TOTAL COST
PLYSTR STYRENE PLMR CONC PATCH--2ESA

TRAFFIC CONTROL (O.2X)

PLACING AND CURING (72.9X)

SURFACE PREPARAnON (26.9X)



Cd'

TOTALOTHER

COST DISTRIBUTION OF RAPID REPAIRS
HYDRAUUC CEMENT PATCH-2F

$0.00 ~~~~~~~~~~--I~~---~-~""""t--'-~------~......~
TRAFFlC CONTROL SURFACE PREPARAnQ.N PUCE/CURE

DISTRIBunON OF COST

~~ 2456
,.' .......~ ~

$110.00

$100.00

$90.00

'" $80.00..
-.".,

Q

~
$70.00

III
$60.00

~
~a

$50.00UI

ffia. $40.00

Iii
0 $30.00(J

$20.00

$10.00

PERCENTAGE DECOMPOsmON OF TOTAL COST
HYDRAUUC CEMENT PATCH-2F

OlHER (S.6X)
~.......--

PLACING AND CURING (52.4~

SURFACE PREPARAnON (10.S")



COST DISTRIBUTION OF RAPID REPAIRS

TOTAl.OniER

$0.00 ........-...------...........~..............-.-.................~~---..,...----'" ........'-+-~"'-'

TRAFFIC CONTROL SURFACE PREPARAnON PlACE/CURE

DISTRISunON OF COST

ALUUINA CEJ.4ENT PATCH-2F1
$90.00

$80.00

$70.00,......
"-'
Q $60.00

~
111 $50.00
~::»aen $40.00
Q:
IJJa.
Iii $30.00
0
(J

$20.00

$10.00

PERCENTAGE DECOMPOsrnON OF TOTAL COST
ALUUINA CEUENT PATCH--2F1

TRAFFlC CONTROL (0.1 X)

PLACING AND CURING (78.a,,)

-SURFACE PREPARAnON' (21.0">



COST DISTRIBUTION OF RAPID REPAIRS
MAG PHOSPHATE CEMENT PATCH-2F2

TOTALOTHER

$0.00 ...&..i'~~~.a..- """",~""""""""_~~~"""",----,-"",,,,",-+-.........-.....-_...... .......--.....

TRAFFlC CONTROL SURFACE PREPARAnON PLACE/CURE

DISTRJBUnON OF COST

$120.00

$110.00

$100.00

,... $90.00..
-..J

c $80.00

~ $70.00
lIJ

~
$60.00::)

aen

IS $SO.OO
a...
ti $40.00
0
(.)

$30.00

$20.00

$10.00

PERCENTAGE DECOMPOsmON OF TOTAL COST
UAG PHOSPHATE CEMENT PATCH-2F2

cmtER (6.4X)--.-...-

PLACING AND CURING (49.1,.)

SURFACE PREPARAnON (9.sn)

C SIS>



COST DISTRIBUTION OF RAPID REPAIRS
SITE CAST RAPID HARD CEMENT MAn.--3DJA

TOTAL~ER

$0.00 ---........~...-.----~......-4-......-...--..I~..............-.-....._--.---_...............................-..

TRAFFlC CONTROL SURFACE PREPARAnoN PLACE/CURE

DISTRIBUnON OF COST

$240.00

$220.00

$200.00

" $180.00.......,
Q $160.00

~ $140.00
1&1

~
$120.00::)

CJ
UI

IS $100.00
a-
t; $80.00
0
(J

$60.00

$40.00

$20.00

PERCENTAGE DECOMP0S010N OF TOTAL COST
SITE CAST RAPID HARD CBtENT MAn.--3D3A

PlACING AND CURING (52.7,;)

SURFACE PREPARAnON (23.9';)

cH



COST DISTRIBUTION OF RAPID REPAIRS
SrrE CAST MAG PHOSPHATE CEf.fENT-JF2

TOTALO~ER

$0.00 ....-...;.-...~~"-----..........................--~..........-....---.---...---~~~~

TRAFFIC CONTROL SURFACE PREPARAJJ9N PLACE/CURE

DISTRIBUnON OF COST

$900.00 -.----------------------------

$800.00

$700.00

"..
'-'
Q $600.00

~
1&1 $500.00
~
j
aen $400.00

ffi
a.

Iii $300.00
0
U

$200.00

$100.00

PERCENTAGE DECOMP0S010N OF TOTAL COST
SITE CAST MAG PHOSPHATE CEMENT-:5F2

PLACING AND CURING (43.4X) TRAFFlC CONTROL (42.2n)

SURFACE PREPARAnON (14.4,;)



··2z161
SERVICE LIFE

The serVlce life of a rapid repair technique is the period of tine th

repair, while receiving appropriate maintenance, is expected to renaln

above tte quality standar~s established for that repair technique. \\Then

the repair fails to meet the established standards, it has cone to the end

of its service life. For the purposes of this project, the service life i

referred to as the time until najor repair is required, whereas

maintenance, as its name suggests, is the time until routine maintenance i

required following the initial repair.

In the following graphs, the central line which is indicated by the

numbered data labels is the service life of each technique.

line is a plot of the tine u~til naintenance is required.

The ser.;ond

The first gl"aph

In\;''(Jl''\-es r.:!pid r:~·C'tectic~n s~-stens r the second illustrates rapid

~2~a~~li~3~~8n systens. the third invol~es rapid replacenent systems, and

the ~~~r~jl i~lustrates the ser~~ce lives of all the rapid repalr technique

:~c:~de~ In ~~e aPgeni~x ~re ct~er service life graphs which are plot

"........
,_' -

~E?t=' r..'-~{~~, :-.:\Sf~ ..; '::~_·~~~:i.t)l~ted tC) each state's Departwent of

.~ ~ ...
.. ,_'. '.0



SERVICE LIFE
RAPID PROTECnON SVSTEYS

21.0 .......-------------------------...,

24.0
1

15

10 11t

I532

22.0

20.0 l
18.0 l
11.0

12.0

10.0 ......-JI;I----I;I--__.-.....--lEl---eI

8.0

1.0

4.0

2.0

0.0 .....-....---...---.--.......-...-.~-_.....- .........~r_____._-_....-....__..,,...__....--t

c SERVICE· UFE
TECHNIQUE

+ ~CE

9--BITUMINOUS eONC OVLY ON MEMBRANE lA2

6--MULT LYR PLMR OVLY lEI
7--PREMIXED PLYSTR STYRENE PLMR OVLY lE~E

8--BITUMINOUS CONC OVLY lA

DOT/CSHRP PROVIDING DA

NC
OH, T~, \lA
VA
V."A.
BC, CA, NY, (Jll, 'r~ , VJ\
t\TA
OH, TN ,VA, t\lA
CA, tvA
CT, IO, ~lD , N~I , N,T, NY
~C, NS, Pi\ , TN, t~A , ~v I
CT, lD, ~Ii , ~J ,,1 , NY, NS
TN, t-iA
t~A

tvA
t\j.2\
C.2\ , (lH, C)[{

DC, tvA
CA
Be

lC2
lC~C

lc2D
ID5A
lC
lSle
lc3A

DIVISIOr\S

TECHNIQUE KEY: *CODE
NU~lBER

!--BITIUMINOUS CONe OVLY lA4
2--MULT LYR EPOXY PLMR OVLY 1E18
3--MULT LYR EPOXY-URETHANE PLMR OVLY lEte
4--MULT LYR PLYSTR STYRENE PLMR OVLY lE1D
5--PLMR OVLY IE

10--HES pee OVLY CONTAINING ADMIXTURES
ll--LATEX MODIFIED CONe OVLY
12--HES pee OVLY W/SILICA FUME
13--SILANE PENETRATING SEALER
14--HES pec OVLY
15--HMW METHACRYLATE COATING
16--LOW SLUMP HES pee OVLY
*CODE NUMBERS CORRESPOND TO OUTLINE

CB~



SERVICE LIFE . ,'~ ?463
RAPID REHABJUTAnON SYSTEt.tS

26.0 f

204.0 ~
22.0 -1,
20.0 I

en 18.0 -i

~ J
16.0 l 11 12

~

~
14.0 1 10

4

:J 12.0 1 9
1.IJ 6 7 8u

~
10.0 ;a a EY

(II 8.0

C SERVICE UFE
TECHNIQUE

+ MAI~CE

TECI-INIQUE KEY: *CODE
NUMBER

DOT /CSI-Jr~p PR()VIDTNG J)7\Ti\

IN, HS, NS
IN, f~S, ~s

IN, l'~ S, '~ ~

AR, KS; f~ Y, IN, ~10, !'~J ,
NY, ~C, ~S, TN, VA
AR, CT, IN, [~S, r·:y, ~lD,

NH, NJ, ~Y, ~C, NS, PA,
TN, \7;\

CT
\1A

CT
C~\, HI, I;J, !~IT, 0 R
CA, liT, IN, ~lT, ()n

C'l-;, Of-I
NH
NH
Cl\, r\ rI
(~A

CA

2C!
2CIA
2CIB
204/\

20

:28
2D48
205
2F~

2F
2AlC
2E2A
~GIA

2E
1Fl
2E5A

orVIS I()NS

l--ASPHALT PATCH
2--COLD MIX ASPHALT PATCH
3--HOT MIX ASPHALT PATCH
4--RAPID HARD CEMENT MATL PATCH

5--HES pee PATCH

6--EXPANSION JOINTS/CONCRETE HEADERS
7--VERY RAPID HARD CEMENT MATL PATCH
8--HES TYPE III pec PATCH
9--MAG PHOSPHATE CEMENT PATCH
lO--HYDRAULIC CEMENT PATCH
Il--HMW METHACRYLATE CRACK SEALER
12--EPOXY PLMR CONe PATCH
13--STEEL PLATE OVER CONVENTIONAL CONC
14--PLMR CONe PATCH
15--ALUMINA CEMENT PATCH
16--PLYSTR STYRENE PLMR CONC PATCH
*CODE NUMBERS CORRESPOND TO OUTLINE

CB~



SERVICE LIFE
RAPID REPLACEMENT SYSTEMS

45.0 I
I

40.0 1
I,

35.0 -1
i,

(II

30.0 I
~
~ 25.0 ~
~ I

I:J ,
l&J 20.0 -&
U

,
~

I,
I&J 15.0 I(II

10.0 ~
I

5.0

0.0

2

C SERVICE UFE
TECHNIQUE

+ UAlNTENANCE

TECHNIQUE KEY: *CODE
NUMBER

DOT/CSHRP PROVIDING DAT

I--SITE CAST MAG PHOSPHATE CEMENT 3F2
2--POST-TENSIONED PRECAST CONe SLABS 3A4
3--SITE CAST HES PCC 3D
4--PRECAST CONe SLABS 3B2'
*CODE NUMBERS CORRESPO~~ TO OUTLINE DIVISIONS

c .6

IN, t--1T
IL
CA, NS
CA, t\A ~



SERVICE LIFE
RAPID REPAIR TECHNIQUES

6

242S26272

192021222
7 8 9 10111213141S161718 rs.-Q~~

4
56

30.0

20.0

10.0

...... _ ...

C SERVICE UfC:
TECHNIQUE

+ MAINTENANCE

TECHNIQUE KEY: *CODE OOT/CSHRP PROVIDING [)l~TA

NtJ~lBER

l--ASPHALT PATCH 2Cl IN, KS, NS
2--COLD MIX ASPHALT PATCH 2C!A IN, KS, NS
3--HOT MIX ASPHALT PATCH 2CID IN, KS, NS
4--SITE CAST MAG PHOSPHATE CEMENT 3F2 IN, l-1T
5--RAPID HARD CEMENT MATL PATCH 204A l\I{ , KS, KY, I'N, MI) , NJ,

NY, NC,' NS, TN, VA
6--HES pce PATCH 20 AR, c'r, IN, f{S, KY, MD,

NH, NJ, NY, NC, NS, PA,
TN, VA

7 --BITI U~1INOUS CONC OVLY lA4 NC
8--rvlULT LYR EPOXY PLt-'lR OVLY lEIS OH, TN, \/A
9--MULT LYR EPOXY-URETHANE PLrvlR OVLY lE1C \]1\

lO--~IULT LYR PLYSTR STYRENE PL~lR OVLY lElD VA
11--EXPANSION JOINTS/CONCRETE HEADERS ~B C1'
12--VERY RAPID HARD CEMENT MATL PATCH 2D48 VA
13--HES TYPE III PCC PATCH 2D5 CT
14--PLMR OVLY IE BC, CA, NY, (JH, TN, VA,

t"A
15 --r-1ULT LYR PLMR OVLY lEI (lH, 'J'r\ ,VA, t~A

16--PREMIXED PLYSTR STYRENE PLr-1R OVLY lE~E CA, t~A

17--BI'rUMINOUS CONe OVLY 1;\ CT, IO, ~1D , NFl, NJ, NY,
NC, ~S, Pi\ , TN, t~~\ , tvI

18--MAG PHOSPHATE CEt-1EI'JT PATerI :2F2 Ci\, II I , [N, ~l·r , OR
19--BITurvlINOUS CONe OVLY ON ~lEr-1BRA~E l:\~ CT, TD, i': II , ~J,r , :JY, NS,

1'~ , t\J;\Cav



,-24Gb

~O"':-I·JES pee (J\;L ): CO:\T.~I:\I:\G .:;D~lIXTCR E S lC:2 t-\A
:?l--L.=\TEX ~10DIFIED co~c OVLY lC:!C \~A

~2--HES pee O\7LY t"i/SILIC.; FC:'1E lC2D t'YA
2 3 --HYDR ..~ULIC CE~1ENT PATCH :2F CA, HI, T ,~

~1T , OR.-.. ,
24--SIL.;:\E PEKETRATI~G SEALER lD5L; C4.~ , OH, OK
~ 5 --H:1t,v :1ETH.:\CRYLATE CRriCK SE.~LER 2.~lC c..~ , l1H
~6--EP()XY PL~lR co~c PATCH 2E2.:; NH
27--STEEL PL..~TE OVER CO~\7E:\TICj:\" ..:XL COXC 2GIA :\H
28--HES P(~C OVLY IC BC, {-VA
~ 9 - - H~lt\7 ~1ETHACRYLATE COATI~G laIC c..;
30--PL~'1R co~c P.2\TCH 2E CA, ~H

31--.~LC~"1I~A CE~1E~T Pl\TCH ~Fl e..~
3:::: --LOt·~ SLC:1P HES pee O\;'LY lC3~~ Be
33--PLYSTR STYRENE PL~lR CO~C P,~TCH 2E5A CA
34-POST-TENSIONED PRECAST COKe SLABS 3A4 IL
35--SITE CAST HES pee 3D CA, KS
36--PRECAST CO~C SLABS 3B2 CA, t~A

*CODE ~t.:'~·1BERS CORRESPO~D TO OUTLI~E DIVISIO~S

......


