OFFICIAL DOCUMENT

DO HOT REMOVE FROM THE
RESEARCH OFFICE

Thin Overlay

SR 5 OC Bridge 900/12W
SR 5 OC Bridge 900/13W

WA-RD 234.1

Post Construction Report
June 1991

A
7‘ Washington State Department of Transportation
' ’ Highway Division

Bridge and Structures
Transpaortation Building, KF-01
Olympia, Washington 98504-5201

in cooperation with the
United States Department of Transportation
Federal Highway Administration



WASHINGTON STATE DEPARTMENT OF TRANSPORTATION

TECHNICAL REPORT STANDARD TITLE PAGE

T REFORT O, Z GOVERNMENT ACCESSION NO, 3. RECIIENT'S CATALOG ND
+ THLE AND SUBTITLE ' & REPORT DATE
Thin Overlay June 1991
SR 5 OC Bridge 900/12W & PERFORMING ORGAMZATION GODE
SR 5 OC Bridge 900/13W WAR6-06,07
-7 AUTROR(S) & PERFORMING DAGANIZATION REPORT NO

Tom H. Roper and Edward H. Henley, Jr.

5 PERFORMING ORGANIZATION NAME AND ADDRESS 16, WORK ORI RO T
Washington State Department of Tran sportation
Transportation Building 11 CONTRACT OR GAANT NO
Olympia, WA 98504 None
13 TYPE GF REPORT AN PERIOD COVERED
12. SPONSORING AGENCY NAME AND ADDRESS Post Construction

Same June 1991

14, SPONSORING AGENCY CODE

15. SUPPLEMENTARY NOTES

The study was conducted in cooperation with the U. S. Department of
Transportation, Federal Highway Administration.
16, ABSTRACT

The Washington State Department of Transportation is conducting
cxperimental ficld evaluations of seclected polymer concrete thin (1/4 inch)
overlays. The polymer concrete material is manufactured by private industry
firms and installed on sclected bridge decks under standard WSDOT
construction contracts. Approximately 24 bridges will be involved in the
experiment; eight of thesc are included in federal participating construction
projects as experimental features.

Two polymer concrete thin overlays, Dural Flexolith and Sika Pronto 19, were
applied to the decks of the SR 5 OC Bridge 900/12W and the SR 5 OC Bridge
900/13W, respectively, under Contract No. 3189, SR5 Weigh Station to Corson
Ramp Resurfacing. Both bridges are concrete box girder bridges located on
SR 900 just south of Seattle, Washington.

+7. KEY WORDS ! 18. DISTRIBUTION STATEMENT

Thin overlay, polymer concrete,
bridge deck repairs.

|
|

19. SECURITY CLASSIF. (of this repart) T 20. SECURITY CLASSIF. {of this page} ‘ 21. NO. OF PAGES ‘ 22. PRICE

Unclassified l Unclassified ]58

FORM 310-022
DOT {11.88) -t216-




The contents of this report reflect the view of the author(s) who is
(are) responsible for the facts and the accuracy of the data presented
herein. The contents do not necessarily refiect the official views or
policies of the Washington State Transportation Commission,
Department of Transportation, or the Federal Highway
Administration. This report does not constitute a standard,

specification, or regulation.



TABLE OF CONTENTS

Page
VICINITY MAP ....coriicriirreinassistiiisssssss s s tessssassse s snssssassssss sssnsessssensssnenen 1
INTRODUCTION .........ottrecitrereieecrentreceirasaassensaeeraseseasensasssessesbnsnosasseace ssmsnsensessrnnsesrans 2
BRIDGE 900/12W - FLEXOLITH EPOXY OVERLAY
SUUAY  SHlE. e et s e s s beae e e a g ans 2
Installation Procedures.....cuimime e s 3
Construction Problems ......ccoccriiiiiniiniccnnnnner s s 4
Acceptance TeStIME . ..co.ociiiiiiiniriicrcrereenrsnsinetn e sserernmseesesassassasmemsmsoeerens 5
Conclusions and RecommendationsS..........ccccomiirecninnennennnnsinnnannn, 6
BRIDGE 900/13W - SIKA PRONTO 19 METHYL METHACRYLATE OVERLAY
SIIAY  SHLE...iriiriiriiis i e s s re s st as s s e s e s n e s ranre 7
Installation ProCedures.......cooiiiiiirne et i 8
Construction  Problems. ... i 9
Acceptance TeSHIE ... cr s e st s e e 11
Conclusions and Recommendations..........cccviniiiiniiinninnnenns 12
APPENDIX A - TOTAL EXPERIMENTAL PROJECT DESIGN...........ccccoviiiviriirriien, 13
APPENDIX B - PROJECT LIST AND TEST PLAN ......cooiiriiirererriicncrcc e crccsc s e 19
APPENDIX C - TEST RESULTS ........oooceiiieriiniinmrsssrerermesesssssssnsssesssmnsnsesnntossserassssens 22
APPENDIX D - GENERAL LAYOUTS......cco et ieercrereennrnrntererssensenessnsecessesenaesesssacen 49
Bridge OQ00/12W ... renreecrssssnsasassssessanseasasss srnsarseseesss sesssameenneen 50
Bridge G00/13W et ee e e s e s mee e e e r e s e e e s e s s 51

APPENDIX E - PROJECT PHOTOGRAPHS..........ccovecnimicinrneininisnisccissesieessines 92
Bridge 900/12W

Bridge 900/13W



VICINITY MAP

S BANGOR

Bridge MNo.S0G/12W

42ND AVE §a2ND

Bridge No. S00/13W

PROJECT SITE
1



INTRODUCTION

These are the third and fourth bridges in a series of eight federal
participating bridge deck overlay projects using thin polymer
concretes. Each deck in the series will be constructed using a
different commercially available polymer concrete system, with
work performed under a standard WSDOT contract. Each deck will
be monitored over a ten-year period to ecvaluate the long-term
performance. A description of the total experimental project design

can be found in Appendix A.

BRIDGE 900/12W
FLEXOLITH EPOXY OVERLAY

Study Si

Dural Flexolith was applied to the deck of the SR 5 OC Bridge
900/12W under Contract Number 3189, SR 5 Weigh Station to
Corson Ramp Resurfacing. This bridge is a concrete box girder bridge

located on SR 900 just south of Seattle.

This structure is 31 feet wide and 450 feet long, for a total deck area
of 13,950 square feet. The existing deck had negative moment
cracks over the piers, and the wheel paths were worn down to the

aggregate. The average chloride content was 1.52 lbs. per cubic yard,



and twenty-two percent of the chloride samples measured greater
than 2.0 lbs. per cubic yard. Half-cell values were small, with most

less than 0.05 volts negative. Average rebar cover was 1-3/4 inches.

Nominal delamination and spall repairs were followed by the

application of the thin (1/4 inch) overlay.

Installation Procedures

The contractor began by shotblasting the deck with a Blastrac
machine. The area along the curb was then cleaned with a small
scabbler, and the bridge deck was blown clean with compressed air,
The first layer of epoxy was applied with a squeegee at 80 sq. ft. per
gallon. After the epoxy placement had progressed 20 lin. ft. along
the deck, the aggregate was broadcast by hand at 1 to 2 lbs. per sq.
ft. The second lift of epoxy was applied at the same rate as the first,
but the aggregate was broadcast to excess. After the second lift had
cured, the excess aggregate was broomed off the surface. Installation

was completed in November of 1986.

The bridge overlay construction took 15 days to complete, including
setup and removal of traffic control. Of this, seven days were spent
on the actwal overlay work. On the other eight days, work was

impeded by rain and cold temperatures. The first coat, 10 feet wide



by 450 feet long, took eight hours to install and seven hours to cure.

The air temperature ranged from 44 degrees to 58 degrees.

nstruction Problems

Bridge 900/12W was originally completed in November 1986. Areas
of the completed overlay that did not cure were removed and
replaced on the east half of the deck. At the contractor’s option, the
areas that displayed incomplete curing on the west half were not

repaired in November of 1986. Repairs were done later.

Initial field testing was performed in June of 1987. At that time, the
overlay failed the resistivity test and several areas of uncured epoxy
were evident. Visual inspection of Bridge 900/12W showed
approximately six areas (17 x 1 to 2°x2°) on the west half that
were soft and had not retained sufficient aggregate to provide
adequate skid resistance.  Tests by the Materials Lab indicated
improper proportions of resin and hardener in the uncured areas.
According to the district inspector, the correct proportions were used,
but the manual stirring procedure may have resulted in inadequate
mixing. The overlay thickness averaged 3/16 of an inch.

Specifications required a minimum of 1/4 inch.

The contractor began remedial work on June 20, 1988, by sawcutting

the limits of the defective arcas and chipping them out. The repair



areas were patched with the epoxy concrete overlay material
specified in the original contract. The deck Was shotblasted and
another lift of epoxy concrete was placed on the entire deck, using
the original procedure. All work was completed on July 10, 1988.

Field testing was performed in July of 1988.

Bridge 900/12W was visually inspected in April of 1990 and the
overlay appeared to be in good condition. Friction values ranged

from 43 to 52, with the average at 47.

Acceptance Testing

Specifications required the average bond strength to be a minimum
of 300 psi or failure in the bridge deck Portland cement concrete.
Two of the ten bond pull-off tests in 1988 broke in the €poxy
overlay. Neither of the breaks in the epoxy met the minimum 300
psi strength. The other eight breaks occurred in the old concrete or

the pipe cap adhesive.

Friction tests were conducted after the final lift of epoxy was placed
on the bridge. The values obtained in July 1988 ranged from 55 to
63, with the average at 59. Contract specifications required a

minimum of 50,



Contract specifications require that 70 percent of resistivity test
readings should be above 250,000 ohms, with no single reading less
than 100,000 ohms. In June 1987, resistivity test results did not
meet specification requirements. In September 1988, after
application of additional overlay material, all readings exceeded the

minimum specifications.

Conclusions and Recommendations

Final bond strength, friction tests, and resistivity tests of this thin
overlay were acceptable. A number of soft spots appeared in the
overlay during construction. These spots would not cure properly
and had to be removed and repaired. WSDOT laboratory and project
personnel indicate that the problem was most likely due to improper

mixing of the resin.

The need to apply a third lift of overlay material to attain the
required resistivity poses a concern regarding rapid construction
objectives. Since adequate resistivity was obtained on a prior WSDOT
overlay project using this material, it appears that the problems
arose more from construction quality control (mixing method) than

from the materials used.



BRIDGE 900/13W
SIKA PRONTO 19 METHYL METHACRYLATE OVERLAY

Study Site

Sika Pronto 19 was applied to the deck of the SR5 OC Bridge
900/13W, under Contract Number 3189, SR 5 Weigh Station to
Corson Ramp Resurfacing. This bridge is a concrete box girder bridge

located on SR 900 just south of Seattle.

This structure is 31 feet wide and 450 feet long, for a total deck area
of 13,950 sq. ft. The deck was worn in the wheel paths to the extent
that aggregate was exposed. Some pop-outs and transverse cracks
were observed. Forty-two percent of the chloride samples measured
greater than 2.0 lbs. of chloride per cubic yard. All half-cell values
were less than 0.1 volts negative. Three percent of the rebar had
concrete cover of less than one inch. Wheel rutting measurements

ranged from 1/16 inch to 3/16 inch.

Nominal delamination and spall repairs were followed by the

application of a thin (1/4 inch) overlay.



Installation Procedures

In June of 1987, the contractor began by shotblasting the deck with a
Blastrac machine. The thin strip at the curb was cleaned with a small
scabbler. Three small areas of deck repair were sawcut, chipped out,
and patched with Sika Pronto 11. The deck was blown clean with
compressed air, and a prime coat of the neat material was applied
with squeegees at a rate of 150 sq. ft. per gallon. After the prime
coat was applied, the Sika Pronto 19 resin was mixed and applied
with squecgees at a rate of 32 sq. ft. per gallon. As soon as the Sika
Pronto 19 resin was squeegeed, the aggregate was broadcast by hand
to excess. After the initial set of the material, the excess aggregate

was swept off with a power broom.

The Sika Pronto 19 was mixed in five gallon batches with an electric
drill mixer. The mixing was done on the bridge deck. The
manufacturer’s representative adjusted the amount of hardener as
the temperature rose. There were problems throughout the day with
the material pot-life. The Special Provisions called for a two lift
application. The manufacturer’s representative claimed the required
depth could be attained with a single lift. It was decided to use a
single lift.  After brooming off excess aggregate, there were bare
spots on the deck due to the resin setting up before the aggregate

was applied. These areas were repaired using the original procedure.



The overlay construction in June of 1987 took 15 days to complete,
of which 12 days were spent waiting for shipment of material
needed to finish the job. The bridge was closed to all traffic for one

weekend to accomplish the overlay.

nstruction Problems

The first lift overlay was found to be deficient in depth throughout.
The supplier and contractor agreed to place a second lift over the
entire deck. The supplier had problems supplying sufficient material
to finish the bridge. The deck received the second lift in intervals,
over a 12-day period, as the material became available. After the
second lift was applied, the overlay thickness and resistivity tests

did not meet the contract specification requirements.

In the fall of 1987, significant debonding of the overlay from the
deck and some interlayer delaminjation were observed.  Bridge
900/13W had one large (2’ x10’) area in which the polymer
concrete was debonded and spalled off. On September 15, 1987, the
contractor was notified that the overlay did not meet the
specifications and would have to be repaired. The contractor decided
to repair the delaminated areas and apply another lift over the

entire deck.



In June and July of 1988, areas that were debonded were chain
dragged to find the limits, then sawcut, and chipped out. These areas
were sandblasted, blown clean with compressed air, and patched,
using the original procedure. The whole deck was then overlaid with
a third lift, after sandblasting and cleaning with compressed air. The
work was accomplished with single lane closures, minimizing the
disruption to traffic. This work was completed in two working days.
The manufacturer’s representative was on the job to assist the
contractor. After all work was completed, state forces tested for
resistivity, bond, and overlay thickness. The resistivity tests were
satisfactory, the overlay failed the bond tests, and the overlay

thickness was still deficient.

Quality control by the contractor was inadequate. Problems included:

1. Resin setting up before aggregate was applied.

2. Manufacturer’s representative not being on the job site

during all phases of the construction.

3. The second lift being applied intermitiently.

4. Repairs being necessary during initial installation.

10



The deck was visually inspected again in April of 1989. Three areas
approximately 2°x 4° had debonded and a loss of aggregate in the

wheel path was noted in some areas.

Acceptance Testing

Specifications required the average bond strength to be a minimum
of 300 psi or failure in the bridge deck Portland cement concrete.
Eight of the ten bond pull-off tests in 1988 broke in the methyl
methacrylate overlay. None of the breaks in the methacrylate met

the minimum 300 psi strength.

Friction tests were conducted afier the final lift of methacrylate was
applied on the bridge. The values obtained in July 1988 ranged from
55 to 58, with the average at 57. Contract specifications require a

minimum of 50,

Contract specificatons require that 70 percent of resistivity test
readings should be above 250,000 ohms, with no single reading less
than 100,000 ohms. In June 1987, the overlay resistivity tests were
significantly less than required. In September 1988, after a third

application of overlay material, all readings exceeded the minimum.

11



Conclusions and Recommendations

This overlay project posed numerous problems in construction
sensitivity of the materials and in construction quality control.
Repairs and application of additional overlay material have not
resolved the problems with debonding, and a third application of
overlay material was needed to raise the resistivity to meet
specification requirements. The comparative successes of other thin
overlays tested in this program suggest that, as used on this project,

Sika Pronto 19 does not meet WSDOT protective overlay objectives.

This overlay will continue to be monitored and tested in accordance
with the ten-year work plan. Should debonding be progressive,
repairs will be made to preserve ride quality. Replacement is not

currently warranted.

12
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TOTAL EXPERIMENTAL PROJECT DESIGN

General Background

Over time, the top few inches of a concrete structure can become
contaminated with salt from the saltwater marine environment or
from deicing agents used during the winter months. This condition
destroys the passivity of the reinforcing steel and provides a
favorable environment for the development of corrosive anode-
cathode relationships on the surfaces of the reinforcing steel. The
salt and moisture in the concrete serve as the electrolyte. A
reinforcing bar will corrode at the anodes, with the rust expanding
and cracking the concrete. Delaminations and spalls occur in the

deck, with resulting deterioration.

Latex modified concrete (LMC), low slump dense concrete (LSDC), and
asphalt concrete with waterproofing membranes are the most
common systems being used for bridge deck overlays, to restore
deteriorated decks and to help prevent further penetration of
chloride into the deck concrete. These systems add extra weight to
bridges. In addition, the latex modified and low slump concrete
overlays require careful quality control during construction and
generally require 48 to 96 hours of cure time before traffic can be

restored to the structure.

14



In recent years, polymer concrete (PC) in the form of 1/4 inch thin
bridge deck overlays has shown promise of providing a long-lasting,
maintenance-free deck protection system. It is impervious to the
penetration of salt, can be constructed with relative ease and with
relatively simple construction equipment, allows traffic to be
restored within 1 to 12 hours, and provides good skid resistance. No
scarifying is necessary during construction; therefore, there is less
potential for debonding and damage to rebars. These polymer
concretes have a cross-linked polymer that replaces Portland cement
as a binder in a concrete mix. Epoxy resins are commonly used in
polymer concretes, but much attention has also been focused on the
use of vinyl monomers such as polyester-styrene, methyl
methacrylate, high molecular weight methacrylate, furane derivative,
and styrene. Since the polymer constitutes the continuous phase,

behavior of the PC will be determined by the specific polymer used.
Purpose
The purpose of the experimental project is to gain knowledge about

field installation techniques and procedures and to assess the

performance and effectiveness of the PC thin overlays over time.

15



General Project Description

WSDOT has elected to use PC overlays on eight federal aid and 16
state-funded bridges that needed deck rehabilitation and protection.
The normal delamination and spall repairs have been followed by
the application of thin (usually 1/4 inch) PC overlays. These PC
overlays were done under usual WSDOT contracts. A number of
different PC systems have been used on the bridges. Contract
documents specify the type of overlay system for each bridge. A
total of approximately 130,000 sq. ft. of bridge deck is involved in

the FHWA experimental feature project portion of this study.

Installation of the PC overlay for the bridge deck has been in
compliance with the manufacturer’s recommendations. Contract
documents require that a supplier’s field representative be present
during installation of the system. Complete records of field
observations, testing, and subsequent monitoring is maintained for
each installation, with emphasis on the cause and resolution of
problems during any phase of the project. The district field office

provides an end of construction report on each installation.
Annual inspections and testing of the experimental feature projects

will be made over a ten-year period. The WSDOT Materials

Laboratory will be responsible for all field testing and reporting on

16



all field activities. See Appendix B for scheduled testing and

reporting.

Control Section

The final performance evaluation report for each thin overlay
application will include a comparison of the installation techniques
and procedures with those for the latex modified and low slump
concrete overlays. Likewise, the effectiveness of the permeability
for deck protection and length of service life will be compared to the
LMC and LSDC overlays in similar environments and service

conditions.

The current “Bridge Deck Program Development” includes research
for “Evaluation of Concrete Overlays for Bridge Applications.” 1t is
intended to utilize, to the fullest extent possible, the data collected
and analyzed in that research as the basis for comparative evaluation

of the overlays in this experimental feature project.

Tests

Annual inspections and testing of each federal aid bridge will be
made over a ten-year period. The testing will include: 1) friction
measurements for skid resistance of the overlay surface; 2) half-cell

for corrosion activity; 3) chloride content for intrusion of corrosive

17



chloride ions; 4) pachometer for rebar depth; 5) pull-off for bond
strength; and 6) visual inspection for detection of surface
deterioration, such as cracks, spalls, or delaminations. The schedule
upon which each of these tests will be performed is shown in

Appendix B.

Reporting

A post-construction report will be issued after completion of the
construction project. Annual Form 1461 reports will ‘be submitted
through the WSDOT Research Office to FHWA summarizing the
performance of the overlay. The testing results for each year will be
reported to the Research Office with a brief letter report
summarizing any observations or conclusions that can be made at
that point. A final report will be issued at the end of the evaluation
period. This report will contain all of the observations, test results,
and conclusions from the study, along with any appropriate

photographs.
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Sk F00 OVER SR 5
FOO/ 120
CONTRACT 3189

TESTING REGQUIREMENTS

Fo=st
Const ok
1987 1988 1989 199¢C 1991 1992 1993 1994 1995 1994 1997
FRICTION 7/87 7/B8 H ¥ " ¥ w " w % o
RESISTIVITY &/B7 2/88 W b “ "
BOMD &/87 w/88 " .
HALF-CELL " " "
CHLORIDE ] " Y
® = To Be Tested
HW¥Deck resurfaced summer of 1988
Eridge
Orientation
\
NN

/T SOUTHCENTER

/
SE 200 OVER SR S
GO/ L2
ETA STA
204+07 208+57
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F0%4 Failure in surface aggregate
2% Break in concrete

254 Break in concrete

Surface agaregate failure

1074 Break in conc—-40% Inner bond
Surface aggregate failure

0% Break in conc

Bleeding area - failure in epoxy
784 Break in conc

154 Break in conc

9% Break in epoxy bond

20% Break in conc

100% Break in surface aggregate
40% Break in conc-33% Inner bond
73% Break in conc

Y04 Break in conc

90% Break in conc

95% Break in conc

70% Break in conc

1060% Cohesive failure in overlay
100% Break in conc

Ereal: in pipe cap adhesive

100% Cohesive fTailure in overlay
0% Break in conc

Break in pipe cap achesive

left of centerlines.

Fage 2
EOND TEST RESULTS
SR 900 OVER SR 5 200/124
Year Statiaon Offsetk Depth Load FSI EComments
1987 | 204+45 10 Rt 1/8"% ) 625 199
204+57 4 Lt Triet | D00 159
DOS+0IS 7 Lt 174" | 375 119 257
209+25 S Rt T/16" | 700 223
20T+57 13 Lt i/74" | 925 293
205+74 & Rt =/146" | B75 279
206+07 |5.2 Lt m/18" | 650 207
Z206+12 7 Lt I/ 16" 172 )
2CLAI0 10 Rt 1/4" {1050 e
204+57 g Lt I/18" | BOO 255
20&+T77 2 Rt Z/186" g 1323
207+07 4.5 Lt /18" | 825 167
207+47 (6.5 Rt i1/4" } 325 1467
207+57 13 Lt T/16" | T00 223
2028+0% 7 Lt T/IL" | 600 191
1988 | 204+6% |3.0 Lt 1/4" | 400 127
Z05+11 7 Rt J/16" 1 450 143
205+74 g Lt i/74v } 800 255
206+05 11 Rt Z/146" | BEO 271
ZO&E+T79 & Rt 174" 450 143
206+83 11 Lt S/16" | &00 191
207+47 8.5 Lt 178" | 700 223
2O7+56 (6.5 Rt I/16" ) TS0 111
208+25 12 Rt T/16M (1050 %)
208+41 Z Lt 174" 600 191
#MOTE: Ofteset is feet right or
Fercentages not accounted for are cohesive and/or adhesive

fajlures in the epoxy averlay.

24
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Fage 3

DATE

EN

B

AVE

FRICTIOM TEST RESULTS
SR 900 OVER SKH

RANGE

04/€7

o5/97

DECH
a7/88

MM mmermmim T M T e

mmmmimmimimim

RES

mmmmmmpPMmmSmmmmmmmm

A4
47

fn]
o

47
o0
a4
49

45
46
44
44
50
42
42
48

=
)

43
47z
S0

44

44
43
a5

=9
e

e
—al

o

-t
40
R
od
-t d
3@

=9
RFACED

57
&5
57
&2

[ == =
P )

Lo
Sé

&EO

47

4&

4&

¥
-,

435-50

43350

I2-40

25

OO/ 124

DATE

DIR

N

AVE

RANGE




Fage 4

KSta 203107
3+12
4+17
44272
A4+27
4+£2
4+77
4+47

A+47

§4+57
3+&2
4+87
4572

A+77

4492
4497

205+02

ELECTRICAL RESISTIVITY TEET REEULTS
SR 00 OVER SR 5 900/124

JUNE, 1987

10

15

25

1 G0k

1Z0F

145K

Z3EK

2Bk

20k

~r
o=

&0k

22%

1S0k

SOk

120K

S40k

% = InTinite

26K

24H
el o
IOK
18K
24K
6K

TOK

IOK

I3k

40K

poied Iy
QRS o8

22K

BOK

S7K

40k,

8k

IEK

L0k

40K

28k

Resistance

KkStationing along left curb

26

6ok
1008
SOk

170K

Lo Ban}

F )

75K

Bk

Flk

FOK

140k

2500k

SO0

200

115K

20CE

100K

2ROK
200K
25t
20l
SOk

SOl

T
L]
tn
-
L)

120K

170k

BOK

70K

iy SERESEL



Fage 3

kSta Z05+07
S+12
5+17
S+

S5+27

S+&7
S+72

S+77

206+0%

&+07

ELECTRICAL RESISTIVITY TEST RESULTS
SR 00

wt

7Ok,

1508

20Uk,

&EOF.

7 Ok,

1 SOk

1 OO

110K

7OE

AT 0k

k 110K

280k

170K

7Ok

7Ok

48k

S0k

OVER SR 5 900/12W
JUNE, 1987
CONTINUED
10 13 20
34K 43t 8Ok
20k R 110k
S1k SBE 220K
de] &1k 200K
240K BOL: Sok
280k BOK &OF,
%14 0K &0,
130 IEOOH QI
200K SOk, FOK,
120k 1104 &0l
IOOE GOk 125K
B8Ok 100K ‘130K
T2k GOk 140K
28k 7OF. 280F,
110K 2108 ZOOK
1204 1308 7Ok,
7OE 120t GOk
1 QO 7oK 120K
IOk 25k 8ok,
110K 290K BO®

¢ = Infinite Resistance

wStationing along left curb

27

-
ch

130K
120K
JZ0kK

120

&E5K,

400k
120K
400K
SO0k,
SOOK
1
700k
SO0

SSOK

150K




Fage & ;
ELECTRICAL RESISTIVITY TEST RESULTS
SR 900 OVER SR 5 200/12

JUNE, 1987

CONTINUED
S 10 15 20 oS 30
#Sta 206+07 :
L+12 42K 8Ok 190K - 70K 240K 20K
&+17 28K bt o 120k 70 2O0K 1 40k
6+22 28 IOk IOk, | H0K, SO0K 190k
6+27 el 2ZOK 100K, 1 70K 250k TEOK
&+32 A5k A 60K 150K &H2F 100K 190K
&+37 7ok 15K . 190K &O¥, 400k, SEOK
&+42 SOk, 130k 140K SOk 700K FOOK

&+47 SOk, 130K 100K 70K 4S0K | 120K
7Ok E5H 40K, 110K 150K &5k,

I0K &0k SOk, 80Ok SLOK 150K

22K SOk I2K TOK 15K 110K

0K 95k 27K, IOH it] 105k
SOK, IOk, 30K 7O¥, 150K 200K
6+B82 7Ok 48k SOK, IS, 260k IS0k
5+87 70K SOk 1 60K, A 5K, 130K
6+372 S5k 150K 26k, 1800 A5k, 145k
6+97 38K S0k 30k 15K 21k TOOK
SOTHOD S0k 3BOK SOk, 208, 1208 150K

—_—g cL

7+07 e Of Sk SO 15E. 140K 100E

L+67 ‘ 28K SOk 13K TOK oK 140K

% = Infinite Resistance

w«Stationing along left curb

28




Fage 7

*Sta Z207+07
,
7412
7+17
7422
7+27
7+32
7+357

7+42

F+77
7+82

7+87

ELECTRICAL RESISTIVITY TEST RESULTS
Sk 900 ODVER SR & 00/ 124

JUME, 1987

CONTINUED

5 10 15 20 25 Z0
i i
20K 55k ISk 20k 110K 708 |
19k 45K 45k, 45K 70k 32K
18k 45k, SOk, 30K 180K FOH §
18K RO 8K, a5y QO :swa
25k, 45¢ A0k, A0 S5k, 37HI
30K 0K 70k 70K 40K 245
TOK 30k 40 35K 140K Ok
TOK 40K, 55k 40K 160k A0k
'495 Sk 105k 32K 140k FOK, §
)

FOK 7Ok 110K A0k 130k ISk ¢
48K 110K 145k &OK A0 17K
22K 150K 8Ok, SOk 8Ok, S5k
TOK 13K 11K 70K 40k, ZOK
5K S0k 120k A0, 350K b0k
210K S50k B0k 50K, 22k TOK
55K 200K 75K 60K 554 160k |
&K, 45} ] 0K 18k 150,
HOK S5k 10¥ S0K 70K S0k
ASK 40k 130K &O¥, ISk 1.4m]
25 BOK. b3k 70k, FPOK B0 |

%. = Infinite Resistance

¥Stationing along left curb
29



Fage B

*Sta Z0OB+O7
B+12

g+17

ELECTRICAL RESISTIVITY TEST RESBULTS
SR 900 DOVER SR

o F00/124H

JUNE, 1987
CONTINUED
S i0 15 20 23 30
ISK 40k 100K SOK 20K 270K
SOE 1208 SO0 =3k 7Ok 170k
IOk 110K 180k, FOE 1.5M imM
H SOk &0 100k 140K 450K 20k
35K J4O0K 120K 100K M 25K
&S, 220K 170 120K B0 LOkK f
5 x X X b ®
100K 130K 1.5M 130K S00K, EOUE.
250k 120K 1.5M 70O 125K 2F0K
% ZOO0OK F3K 22K 100 200k
T1ik 160k 110k SO0K & JOR,
E8K 4Ok SOk, 150K 2404 10K
% = Infinite Resistance

#Stationing along left curb

30



Fage 9

kSta ZOS+07
4+12
4+17
4+272
4+27
A4+722
4+=7

a4+42

A+G72
4+%7
SOS+0T

5407

ELECTRICAL RESISTIVITY TEST RESULTS

SR 00 OVER SR

S FOO/12W

SEFTEMEER., 1984

5 10 15 20 25 30
2.4M 1.9M T.1M Z.7M =.4M 2.7r-1I
Z.im 2.1M 4.ZM Z.0M i1m 2.0mM
A | 4.9M .M 2.2M 17M 1.68M
Z.5M 4.8M I.IM 2.1M 9.5M Z.iM
1.5M 13M 2.7M Z.IM T.6M 2.2M
1.9M 4.0M 2.6M 1.8M 2.3M 1.6M
Z.7M 4.9M 2.4M 1.7M 1.6M 1.9M
2.5H Z.5M Z.2M 1.8M 1.5M 1.8m
1.7 2.3M 2.0M 1.9M 1.9M 2.0M
1.7M . 7M Z.0M 1.7M 2.4M 1.9

: Z.5M 1.5M 1.8M 1.6M 1.9M 2.4m%
1.68M 1.&M 2.0M 1.8M 2.0M 2.2M
1.&M 1.4M 2.3M 1.8H I.0M 2.2m
1.7M 2.4M I.z 1.9M 3.&M 2.3M
1.4M 2.4M 2.4M 1.9M 1.5M 1.9M
1.8M 2.1M 2.2M Z.0M 1.5M 2.5M
=L 0OM 4. 0M 4,2M Z.2M 1.1M 1.9mM

; 4.5M T.aM 4.0M 2.4M 2.7M 2.3M
2.7M 1.5M 7.5M Z.GM Z.5M .2
1.5M 2. 6M 4.2M .EM 2.5M Z.3M

% = Infinite Resistance

®Stationing along left curb
is feet right of

Cffset

31

left curb

ahead on station




Fage 10O
ELECTRICAL RESISTIVITY TEST RESULTE
SR 900 DVER SR S 900/12W

SEFTEMEER, 1988

CONT IMUED
5 10 15 20 25 ot
*xSta 205+07 E

S+17 1.1M 1.2M 3.2M 2.5m 2.6M 2.1M
S5+17 1.2M 1.1M 1.9M 2.4M 3.7M 2.0M
5422 1.5M 1.3M 1.6M 4.1M 3.2M 2.2M
527 | 1. &M 2.7 2. A %.EM 4. 40 Z.1m
S+T2 1.3M 2.0M 1.9M I.2M 4.4M T 1M

. 5437 1.8M 3.5M 4. 1M Z.3M 5. 2M 1.7M
S+472 3 .0M 5. 5M Z.3M Z.2M 5.4M 1.7M
5+47 |} 1.&M 5. 4M 4.5M Z.8M 9.0M Z.4M
S5 2. OM 2. EM 3.3M T.EM S.8M 2. 1M
S+57 Z.7M 1.6M 3.3M 3. 0M 4.2M 1.7mk
5+62 2.0M 1.4 2. 0M 3.2M 1.4M 1.7M
S+67 1.7M 1.0M 1.6M . 2,3M 4.4M 1.8M
5+772 1.50M 780k 1.4M Z.4M z.7M 2. 1M
S5+77 Z. M 1.4M 1.7M Z.0M 3.3 1.8M
5+87 Z.0mM Z2.68M Se 1M Z.1M 4.2M 1.8M
5+57 Z.3M 2.4n 1.6M 2. 1M S . ZH TN ]
5492 1 EM 1.4M 1.8 Z.ZM 4.5M 1. 6H
S+97 1.7M 1.0 2.BM 1.6M 2. 4M T

S OL+0T 1.2M 1.0M 7.5 Z.3M 2. aM 2.5M
H+07 1.9M 1.1M 4.3M Z.8M S . 7 2.1M

s, = Infinite Resistance

*Stationing along left curb

32
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Fage 11

KSta 206+07
+172
6+17
b+22
&+27
L£+T2
6+37
b+47Z

. &+47

6+&ER
b+&7
&+72
&+77
L+
6+87
L+F2
6+57
207+02

707

ELECTRICAL RESISTIVITY TEST RESULTS
SR 900 OVER SR

w

1.4M
1.0M

. EM
1.6M
1.7M
1.7M
1.5
2. 4H
1.3
. EM

i . 4M

S 200/ 121

SEFTEMBER, 1988
COMT INUED
10 15 20

1.8M Z.6M IZ.7M
2.2 Z.7M 2.4M
2.9M Z.4M 2.3

Z.0M 2.4M 2.5M
4.,2M =.0M 2.9
2.0M 1.8M 2.7M
Z.0M S.4M Z.0M
2. 0M 1.7M Z.0M
1.8M 1.6M Z2.9M
1.8M 1.4M 3.0M
1.7M 1.9M Z.4M
2. 0M Z.0M 2.1M
Z.5M 2.1M 2.2M
i.4M 1.5M 2.2M
1.2M 2.2M 1.8M
1.2M Z.9M 1.4M
1.9M Z.0M 1.1M
Z.4M 1.3M 1.3M
4.1M 2.0M 1.5M
1.5M Z.0M 1.4M

% = Infirite Resistance

#Stationing along left curb

33

4.6M
=.8M
3.7M
2.0M

4.2M

3 0d

1.6M

2.9

S3.0M




*Sta ZOT+OT

7+1Z2

7+17

— L,
Lty

T+27

7+

7+72

7+77

7482

7+87

ELECTRICAL RESISTIVITY TEST RESULTS

25 Z0
1.6M 1.6M
S.6M 1.5M
>.6M 1.56M
QIO 1.9M
1.5M 8O0k
1.7M 8O0
2.0M QOGH
Z.0M 1.3M
2.0M 1.1M
1.9M 1.6M
1.5M 1.5M
1.4M 1.4M
1.1M 1.7M
Z.8M 1.6M
2.4M 1.9M
2.4M 1.7M
2,5mM 1.7M
4.%zm 2..2M
Z.0M Z.7mM
3.5M g8.8mM

SR 900 OVER SR S 200/12W
SEFTEMBER, 1988
CONTINUED
5 io 15 20
1.5M 1.0M 1.3M 1.2M
70k, 1.6M 2.1HM i.8M
717K 2.0M 1.3M 1.3M
S50k 1.3M 1.5M i.4M
1.5M 2.1M 2.0M 1.3M
1.4M 1.2M 1.4M 1.5M
1.&M 2.2M 1.7M 1.1M
1.8M 1.2M 1.8M 1.EM
1.4M 1.4M 1.4M 1.2M
1.0M 1.0 1.5M 1.6M
1.4M 1.9M 1.3M 1.72M
TOR 1.6M S3.0M 1.1mM
1.2M 1.3M 1.3M 1.3M
1.7M 1.1M 1.7M 1.8M
2.4M GOk 1.8M 1.6M
1.1M 1.1 1.85M 1.9M
77Ok 1.2M 1.4M 1.9M
2o 1.2M 1.7M 1.7M
1.2M 1.1M Z.0M 2.1M
910K 1.8H 1.7M 1.9M

:
% = Infinite Resistance

wStationing slong lett curb

34




Fage 13

HSta 208+07
84+172
8+17

g+22

8+%7
B4l

g+47

ELECTRICAL REEISTIVITY TEST RESULTS

SRk 00 OVER SR

S FO0/12W

SEFTEMEBER, 19288
CONTINUED
5 10 15 20 25 30
- 2
GO0 2.0M 1.7M 1.68M &£.73M 1M !
7O 1.8M 2.0M 2.0M S.7TM 21[‘1;
1.5M 1.7M 1 .3M 2.5M 6.5M ?.SHE
: 2.2M 1.4M 1.1M 1.6M 2.3 7.6M
1.5M 1.5M 1.0M 1.6M 4.2M Z.SM
7 ..3M Z.1M 1.1mM 1.7M 7.7M 1.9mM
10M Z.35M 1.8M 1.6M S.5M 2.9M
€.8M 1.8M T.0M 2.0M Z.7M T.imM
3.3M Z.5M 1.8M 245 1.6M Z2.8M
R Z.1M I.4M 2.4M 2.3M Z.EN_
11 2.8M 3.4M 2.3M Z.4M 3.7N%
s B ® ] ¥ H
% = InTinite Resistance

#Stationing elong left curk

End statiocrm not egual to plan station due to curve

cn bridge.

35



SR Q00 BYER BR S
FOO/ 13W
CONTRACT 2189

TESTING RERQUIREMENTS

Fost
Const KK
1987 1988 1989 1990 1991 1992 1993 1974 1995 1996 1997
FRICTION 7/87 7/88 " * ® %k K " % i
RESISTIVITY &/B7 /BB H b M r -
BOND &/87 </B8 3
HALF-CELL 4 y y
CHLORIDE X 5 .
4w = To Re Tested
#kDeck resurfaced summer ot 1988
Eridge
Orientation
/  TO SDUTHCENTER
/
N\
\ Sk QU0 OVER SR T
\
5\ OO/ 1ZEW
N\
A
N
N
STA ETA
180+15 184+465

36



3

Fage

EOND TEST RESULTS T

5% Break in cong-15% Mo methal bhong
Broke in methal bond to conc

75% Break in conc-20% Mo methal bBond
Cohesive failure of over lay

60% Ereak in conc-10% No methal bond
70% Break in conc

607 Break in conc-40% No methal bone
204 Break in conc

BOYL Break in conc-20% Mo methal bond
BOZ Break im conc

70% Break in conc

100% Adhesive failure of overlay
953% Adhesive failure of overlay
100% Adhecsive failure of overlay
100% Adhesive failure of overlay
55% Adhesive failure of overlay
BOZ Cohesive/Z0Z Adhesive failure
100% Adhesive failure of overlay
1007 Adhesive failure of overlay
75% Adhesive failure of overlay

Sk 00 OVER SR S 900/ 13W
Year Station Offsetk Depth Lload PSI Comments

ER198T 1 EO+SE 2 Rt EYAY-N 75 215
180+84 /.5 Lt /16 &HOO) 191
iB1+47 ? Rt 1/4" o970 18%=
131+74 12 Lt 174" | 8§50 =71
182+10 I Rt 178" 1 sso | 175
182+60 ? Lt I/16" HOO0 171
18:2+83 10 Rt /16" 450 1473

183+45 10 Lt S/16e" 6550 20711 20%
185+62 4 Rt /16" o7 183
184+14 ? Rt SI/16Y {1200 =82
iBa+2% |B.S Lt Z/18" £SO 207
19881 180+61 B Rt T/1EY 25 135
180+8% ¢ Lt /16" 450 147=
igl1+34 o Rt I/1EN | 25 ZIF
181+325 S Lt 1/4" 75 2
151+50 10 Rt /18" =5 5
182+10 10 Lt i/ 7o0 239
182+5% 4 Rt /14" 125 40
182+77 Lt 178" | 100 TZE
S 11 Rt 174" | S50 175
1EZ+71 14 Lt AL | TEO 111

ANOTE: Offset

*# Percentages not
overlay.

407 Lohesive/40% fAdhssive failure

is feet right or left of centerline.

accountsd for are cohesive failures in the methal

37



FRICTION TEST RESULTS
SR 900 OVER SR S 900/ 134

DATE D
0a/87

Py

FN ___ AVE__ RANGE DATE _ DIR __FN__ AVE _ RANGE

-

40
4=
41
=7
43
Ze
42 41 TH—48%

m M|~
i
G

mmmmmm
L

39
=3
40
34

=0 42 S-Sk

m mrmmmm

&7
65
&0
&2
&1
bl
&2 6z | 60O-67

mmmmmmmm

51
47
47
S0
47
a4b
45
=0 43 245-5]
RFACED

=
et

mmmm

cmmmm

DELCHK

G7/ES

pal
m
n

=8
=7
=0
O
S7
55

[~ —4

wt

S5é6

mmmmmmEm

!
~4
n
w
€n
o

# Tests run on bare corncrete prior to overlay.

38
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ELECTRICAL RESISTIVITY TEST RESULTS
SR 200 OVER SR 3 900/13W

JUNE, 1987

&

10 15 20 23 30
1G0+15

0420 Z40kK 150k 20K &7 01 400k A40K

Q425 a2 1 460K 28K iBE 1308 16K

O+Z0 IS0k 145K S 0K 83 218K
O+7I5 70k 1508 400 40K 20K J20K
D+40 270k TS0 2Bk S3 S5k 4725
e E 70k o0k 18k 13K SOGK FOK
O+50 110 20l 5K Z1K 100k 140k

O+ES 2t 75k 161 16K BOK 45K
Ot+b0 20k 170K 18K 161 45K, 140k
O+65 RAIb 118K 2K 12K 160k 110K
Q+70 &0k 70K 17k 15k a2, SSi
0+75 5SSk LOF 105 SOk SO 105K

O+BO 43% 55k ToK 16K e o 115%

O-+85 g N A0K 10w 15k 104K 1704

s ! T&E 1651 27K 174 At BSk
- - M

I
O+ &Sk 40K 25K 17K Tk L0

1R44+00 &0k &4t 12y 14} ZEE L&

1+05 ) B0k 22K 284 14k 47 L7

1410 TOK 175 52K 17K i1 125k
1+15 63k SO0 18l 13K SOOK SEOK,
%# = Infinite Resistance

39




Fage

=

Sta 181+15

1+20
1+25
1430
1435
1 +40

1+45

1+450
1+65
1+70
1475
1+80
1+85
1+90
1+95
182+00
205
2+10

24+15

ELECTRICAL RESISTIVITY TEST RESULTS
SR 200 OVER SR

1 60K

7Ok

S

2

42§

110K

2&OK,

AO0K

2004

S FOO/1EW

JUNE, 1987
CONTINUED
10 15
7 S0k 14§
440K 124
730K ISk
360K 22%
420k 28k
T OO 38k
ZF0H 7Ok
I20K G S
QOO A5k
120K 20k
t "
B0k 25k
145K 20k
250k 261K
170k ST
172K 17k
140 28K
160 15K
410k Z4F,

20 25 30
]
8k 135K 1.8M
8K =Tululy 775k
7 850K, &20K
10K 540k FO0K
St 74k S0k
-
7k 115k 1EOK
7 42), 117K
Pt 110k Ok,
15K g5k 100K
15k 1.4M D00 §
14 " H
18K 140m 425K
141 175k S5k
12k &25H, SO0K
35K 7SOk 2M
17k 250K BOOK
" b b
17k 130K 1.3M
¥ 160k &A0K
7k &k 560k

Infinite Resistance

40
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Fage &

Sta 182+135

2485

2420

ELECTRICAL RESISTIVITY TEST RESULTS
SR 200 OVER SR

wm

4QF

24

SOK

A0k

32K

17¥

40k,

200F

80k

8K

160k

SO

42k

B0k

S R00/13W

il

JUNE, 1987
COMT INUED

10 15 20

42K 10k &k

22K SoK Sk

IS4k 10k 11K
35k 18K 4

12K &k Sk

16K BK 11K
12k 224 17K
16, 8k 10K
12K 20K 144
12K 40k, 13K
128 12K, 17K
12K 8K 11K
BK &k 8K

20K 7K 8t

185 4k o

20k 10k i

S1K 16k B

25k 12K 15k
S8k 10K 14k
4Ok 108 12K

25 30

45K, 1&0E
SOK ESOK
&0 13K
640, SEK
125K 130K
FOK, &5K
80K 400K
73K 135K
7B0OK 140k
1.3M 1&0K
70K 1.8M
875K 1M
850K, S204
i.1M 7oy,
490k, 15K
RYZTat e 1.1M
250K i.8M
240K =21

710K FO0
4T0kK! D10

GITL

Infinite FResistance

41




Page 7

Sta 183+15

3+20

3I+80
3+85
3+90
3+95
184+00
4+05
4+10

4+15

ELECTRICAL RESISTIVITY TEST RESULTS

SR 900 OVER SR

o Q00/134W

JUNE, 1987
CONTINUED

S 10 15 20 25 30
ZOK 12k 7K 16K 660K 430K
75K 42k 10K 21K 67k 43K
1208 S0k 12K S1K 82K 98K
135K 10K 16K 37K 88K 192K
18K 5K 40K a2, 107K 146K
SOK 36K 38K 43K 624 84K
120K 8K 18K 30K 53K 101K
32K 28K, 12K 28K 43K, 130K
37K 15K 1.5M 21K 73k 34K
80K 30K 310K 360K 120K 142 f
28k 24k 35K 20K 76k 128K
30K 181 40K 35K 77K 61K
70K 10K 14K 28K, 73k 62K
35K 12K 18K 52K 65K 23K
22K 20K 13K 35K 332K a1k
HOK 8K 8K 34K 106K 141K
25K ax 12K 33K 28K 43K
28t 10K BK 42K 91K sk §
38K 12K 10K 43K 93k L0,
HOK 208 BK 34K 71K 81K

42




Fage 8

Sta 184415

4+50

4+ 465

ELECTRICAL RESISTIVITY TEST RESULTS
SR 200 OVER SR

S FO0/13W

43

JUNE, 1987
CDNTINUED
5 10 15 20 25 30
ﬁ
2 ok 20K 16K 5S40 L3Pk I
S0k & Sk bAK 117¢ 41
J4¥ 7k, 8K o3k 62 14K
0K 20k 1Ok ITK 47K, I3H
28K 2t 7E 25k 77F. Z7H R
408 IOk 10K 39K 160K 1764
BE FH S0k 17k 41K 174K
17K 108, oK S 37K 17K
24k FH 10k 82K 48K 18k
oSSk T2K 4 & 185K 145H§
2 = Infinite Resistance



.
St

FLECTRICAL RESISTIVITY TEST RESULTS

Fage 9

SR YO0 OVER SR S 900/13W
SEFPTEMEER, 1988
5 10 15 20 25 S0
& 180+135
O+20 ‘ 1.7H 1.3HM 1.7M 2.7M 2.1M 1.2M
0+25 1.2M 1.2M 1.1M 2.2M 2.0M 1.6M
0430 1.2M 1.4M 1.1M 2.1M 2.0 1.4M
O+35 1.1m 1.1M 1.1M 2.0M 1.9M 1.5M
0a0 BSOK 1.0M SOOK 1.7M 1.5M 1.4M
045 1.1M 1.1M 1.1M 1.8M 1.7M 7k
O+50 E QOO 1.0M FSOK 1.9M 1.8M 1.4M
O+5S G5 1.1 1.0M 1.BM 1.8M 1.5M
CRUNSIN. 1.0 1.1M 1.1M 1.9M 1.7M 1l2m
A5 GO0k 1.0M 1.0M 1.68M 1.6M 1.2M
O+70 =TaTely SO0k FOOK 1.EM 1.7M . 2M
0+75 | B0k 1.2M 1.1M 1.9M 1.4M 1.4M
O+B0 : GOOK 1.GM 1.0M 1.9M 1.7M 1.4M
O0+E5 BOOK 1.1M 1.0M 1.9M 1.6M 1.4M
OG0 1.0M 1.2M i.imM 2.2 1,EM 1.6M
Orot, | 700 1.0M 1.0M 2.0M 1.7M 1.5M
$E1+00 : 1. 0M BS0L 1.1M 2.0M 1.7M 1.4M
1405 1.0M 1.0M 1.2M 2.0M 1.8i 1.3M
1410 1.0M 1.0M 1.2M 2.0M 1.8M 1.5M
1415 SO0, QS0k 1.3M 2.0m 1.8M 1.4M
i ;

nfinite Fesistance
i feet left of right curb ahead on station
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M

b
fis]

m

ELECTRICAL RESISTIVITY TEST RESULTS
SR o0 OVER SR 5 200/ 1734

SEFTEMEER, 1988

CONT INUED
= 10 15 20 25 0
Sta 181+15
1+70 TFOOK 1.0M 1.2M 2.0M 1.7M 1.2M
1+75 QO 1.1M 1.7M Z.2M Z.1M i.iﬂg
1470 1.0M 1.0M 1.1M Z.1M Z.0M 1.5M
1435 1.0M {.1M 1.1M Z.0M 2.0M 1.7M
1440k SOk t.1m 1.2M 1M 2.0M 1.4H§
1 +45 1.0M LIM 1.2M 1.9M 1.8M 1. 40§
1450 1.0M 1.2M 1.1M 1.5H 1.7M 1.4M
{455 1.0M 1.20 1.2M 1.8M 1.8M 1.4M
{+40 GFOE 1.2M 1.4M 2.z 1.5M 1.4mM
L4 oE SO0k 1.3M 1.7M Z.4M 1.8m 1,20
{70 50K 1.4M Z.0M 2.7 1.84 1.7M
1475 1.2M 1.5M 1.4M 2.4M 2.0M 1.2M
1+80 1.1M 1.3M 1.7M 2.7M Z.2M 1.4M
1+85 1.1M 1.6M 1.8M 2.3M =.0M 1.5M
1420 1.3 M Z.1M Z.4M . IM . 0M 1.&M
1455 1.1M Z.2M . AM 2.3 1.5M 1.?m§
15Z+00 1.4apr 2.2M 1.6M Z.2ZM Z.0M 1.1mé
T+05 1.70M 1.40 1.4 2 .0M 1.7M 1.7mF
D110 2,10 1.4M 1.SM 2.1M 1.8M 1.4}
215§ 1.1M 1.5M 2.0M 2.2M 2.2M I.EMé
: g
: :

% = Infinitzs Resistance
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Ska

GROLIND

182+15

2420

2+80

2485

2+90

Z2+95

183+00

T+05

10

Z+ls

AR

2.

ELECTRICAL RESISTIVITY TEST
SR 909 OVER

n

i .OM

&6.0M

1.1M

P

1.2M

1.0M

1.1M

1.%EM

1.1M

1.3M

1.4M

1.2M

1.3

EESULTS

Fage

SR 5 F00/13W
SEFTEMEER, 1988
CONTINUED
10 15 20 23 20
?
1.4M i.6M 2. 1M 2. 0OM 1.5M
1.4M 1.4M 1.9M Z.OM 1.5M
1.1M 1.6M 2.2M T.1M 1.5M
2.5M 2.1M 2.7M Z.aM 2. 0M
23N 2. 2M Z.7M 2.5M 2.0M
1.8M 2. 2M Z.6M 2.5 1.7M
1.5M Z.ZM 2.7M 7. 4M 1.8M
1.4M 1.4M Z.1M Z.1M 1,40
1.2M 1.4M Z.1M Z.1M 1.5m
1.2M 1.6M e 2. 1M 1.5
1.4M Z . OM Z.4M 2.3M 1.5k
1.3M 1.9M 2.2M 2.7M 1.4M
1.3M 1.4M Z.2M Z.0M 1.4M
1.2M 1.3M 2.0M 1.7M 1. 4M
1.4M 1.4M . 1M 1.8M 1.4ME
1.5M 1.4M 2.2 1.8M 1.5M3
1.5M 1.6M Z.5M 2. 0M 1.5M
1.4 1.6M 2,50 Z. 1M L. 60
1.4M 1.0 =L 4N 2. 4M 1.6M§
1.7M 1.7M 2.4M 2.4 1.am§
1

Infinite Fesistance

46
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ELECTRICAL RESISTIVITY TEST RESULTS
Sk 00 OVER SR S 90071734

SEFTEMEBER, 1568

CONMTINUED
= 10 15 20 25 30
Sta 18315 §

470 1.oM 1,40 1.7M 2. 2M 2.IM 1.4M:

8

o § 1.0 1.5M 1.7M T.4M 2. 6M Loam]
TETO 1.2M 1.4M 1 .5M 2. 1M 2.4 i.SM%
2435 1.1M 1.8M 1.5M 2.2M 2.0M 1.4Mé
T+A0 8 1.1M 1.6 1.7M . 3M 2.3 1.7M
5+45 % 1.7M 1.6M 2.3M 2.4M 2.2M 1.5M
TS50 1.5M 1.8M 7. AM 2. 6M 2.1M 1.8M
s 1,350 1.8M 2.0M 2. 6M Z.3M 1.5M]
T4 50 1.3M 1.SM 1 .8M 2. 6M 2.1M 1.6M§
65 1. 40 1.7M 1.4 2. oM 1.8M 1. 5M 3
70 1.°%M 1.3M 1.2M 1.9M 1.7M 1.6M§
THTS 1.3M 1.4M 1.5M 2. 0M 1.7M 1.9M
160 1.4M 1.5M 1.7M 2.3M 2 .0OM 1.5M
=+85 1. 4M . 4M 2.5M Z.4M 2.1M 1.5M
I+GO 1.7M 1.9M Z2.1M 2.5M 2.0M 1.7M
2r05 | 1.6M 1.5M . 4 2.7M 1.8M 1.5m§

1 24+00 1.2M 1.8M 2.1 2.5M 2.1M I.BM%
4+05 1§ 2. O 2. OM Z.3M 7L 3N el 2. 1p

N
4+10 =AM 2. 4M 2.8M . IM 2.3M z.0M}
4415 1. 8H 1.7M Z.8M 2.1m 1.5M 1.3m§
. = Infinite Resistance
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st

Lisdt 13

4-+20

A+40

4445

& +50

MRV

4+65

WY WS

FLECTRICAL RESISTIVITY TEST RESULTS

SR 900 OVER SR

S 900/ 1ZW

Fage 13

SEFTEMEER, 1988
CONTINUED
5 10 15 20 25 30
1.5M 1.5M 1.8M 2. 1M 1.9M 1.6M
1.6M 1.7M 1.6M 2. 1M 1.9M i.9M
1.6M 1.8M 1.9M 2.3M 2.1M 1.7m
1.8M .M 2.3 2. 4N 2.2M 2.0M
oL OM = . OM 2.0M 2.3 Z.2M 1.5M
1. 9M =, OM 3. 4M 2.7M Z.5M 2.2M
LM 2. 4M Z.9M 3.0M 2.8M 1.8M
ety 3. OM 3.IM 2. 3M 2.6M 1.9M
SPTE ALY .0M 2.9M 2.4M 2.1M

o
P

Iinfinite Resicstance
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APPENDIX D

GENERALLAYOUTS
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APPENDIX E

PROJECT PHOTOGRAPHS
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OC BRIDGE $00/12W

5

SR

with shotblast.

v
(]
L

o
[=JH]
=

vet
-
3
W

—

&

ey

[V

Proportioning epoxy.



75

y.
v on deck.

POX}

ixing epox

<

M
Placine e




Spreading epoxy on deck.

Spreading aggregate on epoxy.

h

h



SR 5 OC BRIDGE 900/13W

Mixing primer.

Spreading primer.

56



Mixing MMA resin.

Applying MMA resin to deck.



Lr

gregate.

g
Rolling aggregate.

Spreading a




