Bridge No. 403/7

Grays River Bridge
At Roseburg
Thin Overlay

Post Construction Report
WA-RD 1141

August 1986

A
Washington State Department of Transportation
\ / ’ In cooperation with the

United States Department of Transportation
Federal Highway Administration



WASHINGTON STATE DEPARTMENT OF TRANSPORTATION

TECHNICAL REPORT STANDARD TITLE PAGE

1. REPORT NO, 2. GOVERNMENT ACCESSION NO. 3. RECIPENT'S CATALOG NO.
WA-RD 114.]
4. TITLE AND SUBTITLE 5. REPORT DATE
Grays River Bridge at Rosburg July 1987
Thin Overlay 6. PERFORMING ORGANIZATION CODE
Bridge No. 403/7
7. AUTHOR(S) ' ’ ’ 8. PERFORMING ORGANIZATION REPORT NG

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

9. PERFORMING ORGANIZATION NAME AND ADDRESS =~ i ' 10, WORK UNIT NO, o ]
Washington State Department of Transportation
Transportation Building 11, CONTRACT OR GRANT HO.
Olympia, WA 98504 WA 86-01

13. TYPE OF REPORT AN PERIOD COVERED

12. SPONSORING AGENCY NAME AND ADDRESS

Same Post Construction
August, 1986

14. SPONSORING AGENCY CODE

15. SUPPLEMENTARY NOTES

The study was conducted in cooperation with the 1J,S. Department of Transportation,
Federal Highway Administration

16, ABSTRAGT [ —
The Washington State Department of Transportation will be conducting experimental field
testing of several selected polymer concrete thin (1/4 inch) overlays over a ten-year period.
The polymer concrete material is manufactured by private industry firms and installed on
selected bridge decks under standard WSDOT construction contracts.  Approximately
21 bridges will be involved in the experiment; eight of these are included in federal
participating projects as experimental features.

The Grays River Bridge at Rosburg, Washington, Bridge No. %03/7, is the second bridge of
the federal aid projects to receive a thin polymer concrete overlay. The polymer concrete
used was Degadur 330, made by Degussa Company and installed by Cal Floor. The deck was
overlaid in August of 1986.

Work on the thin overlay began on August 4, 1986 and was completed on August 5, 1986. A
total of 586 S.Y. of overlay was placed. There was no traffic on the bridge during the
overlay placement. The overlay contractor had a well] trained crew and the overlay
placement went very smoothly, The crew's experience showed when the different operations

of primer, overlay, and sealer were sequenced so that when one layer cured out, the next
operation was ready to go.

Friction tests and electrical resistivity tests were all satisfactory.

| 17 KEV woRDs T T T - T 18 DISTRIBUTION STATEMENT
Thin overlay, polymer concrete,
bridge deck repairs

19. SECURITY CLASSIF. {of this report) 20. SECURITY CLASSIF. {of this page) 21. NO. OF PAGES 22. PRICE

Unclassified Unclassified 29

FORM 310-022
DOT (11/88) 1216



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
reflect 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

Vicinity Map

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

Introduction ....veveiinnnnnniinnrenonnnnns

Study Sitesvevrnnnnnnnn.. tereaanea . cearecnns censrecreana
Construction Summary..... tassnan Cassmeanseas
L T ceressseusennsaaas
Recommendations...... cesnsens Cessirerarnaanas tevssaaans tecessnnns .
Appendix A (Total Experimental Project Design) ..... trtiasssasaatinanns
Appendix B (Project List and TeSt Plan) v .v.uvneenernneesnnoenneennnnn.
Appendix C (Test Results) ..uurneeeenennnrnenennnn. Ceressreneretenanen
Appendix D (General Layout) ......... Ce e ttrereresnesatttannnaraseana
Appendix E (Grays River Project Photographs) .......... cerennens ceseas

10

13

20

22



PROJECT SITE

—-]1-



INTRODUCTION

This is the second 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. Each deck will
be monitored over a ten year period to evaluate the long-term performance. A
description of the total experimental project design can be found in Appendix A.

STUDY SITE

The polymer concrete was applied on the deck of the steel beam main spans under
Contract Number 3090, SR 403, MP 6.68 to MP 6.38, Grays River Bridge 403/7,
Wahkiakum County. The bridge is near Rosburg, Washington on SR 403. :

The timber approach structures were replaced. The steel beam main spans were
retained, with a widened roadway. Widening was accomplished through removal of
sidewalks on each side and installation of New Jersey barrier rails. The steel beam
spans of the structure have a final roadway width of 28 feet and a total length of
191 feet 6 inches, for a total deck overlay area of 5,362 square feet.

The design analysis indicated that the addition of a 1-1/2 inch concrete overlay
could not be tolerated due to the added dead load. The Bridge and Structures
Branch recommended placement of a thin overlay.

The condition of the deck prior to the overlay was reasonably good. There were no
visual surface spalls, and no deck delaminations were found by chaindrag. The
average deck chloride content was 0.37 pounds per cubic yard, and no samples were
greater than 2.0 pounds per cubic yard. Rebar cover ranged from 1-5/8 inches to
2-1/4 inches. The maximum half-cell reading was -0.168 volts. The majority of
wheel rut values were 1/8 inch.

A thin (1/4 inch) PC overlay system, marketed by private industry, was applied.
The work was done under WSDOT contract specifications. The contract documents
specified the type of system the bridge received.



CONSTRUCTION SUMMARY

General Description

The existing deck on the three steel spans of the Grays River Bridge 403/7 was
protected under this contract by a methyl methacrylate concrete overlay. The
overlay system, a product of the Degussa Corporation, was applied by Cal Floor
Company of Los Angeles, California.

To begin installation of this system, the entire deck was cleaned and vacuumed by
a shot blaster. This removed all grease, oil, other surface contaminants, and loose
or unbonded material from the deck. Some hand grinding was necessary for hard to
remove spots. The shot blaster was run adjacent to the steel expansion dams a
number of times in order to ensure the finished overlay would be flush with the top
of the steel expansion dam. The shot blaster removes approximately 1/32 inch with
each pass. Sufficient passes were made to obtain a taper and 1/4 inch below the
top of the expansion device steel plates.

After preparation of the deck, a primer was applied. The Degussa B71 Primer is a
reactive MMA and is catalized with a hardener, The primer was applied with paint
rollers, Steilacoom sand was then lightly broadcast on the primer by hand. The
sand provides skid resistance for workers to safely walk on the primer and is not

necessary for bonding of the Degadur 330. About %40 minutes cure time is required
for the primer.

Degadur 330 (an MMA) was then mixed in five-gallon pails and troweled on the
primer. By weight, the Degadur 330 is composed of 30 percent resin and hardener,
20 percent silica flower (minus 200 mesh), and 50 percent Steilacoom sand (#2
coarse). Before the Degadur 330 cures, Steilacoom 6 by 10 cover aggregate was

broadcast to excess. After 30 minutes cure time, the excess aggregate was
broomed off,

Degadur 410 resin sealer {an MMA), catalized with a hardener, was then applied
with a thick nap roller to the Degadur 330 coating, to lock in the broadcast
aggregate. Without the sealer, some of the surface aggregate tends to work loose
under traffic. In actual practice, after 45 minutes sealer cure time the overlay is

ready for traffic. Since there was no traffic on the bridge, cure time was not
critical,

All three products (primer, overlay, and sealer) are MMAs and are catalized with
the same hardener,

Quality Control Performance of the Contractor

Mr. William Lee, Product Manager for Degussa, was on the project throughout the
installation of the overlay. Quality control checks by the contractor consisted of
ensuring the mixed materials were in accordance with the submitted mix design.
The contractor also performed depth checks throughout the overlay placement.
Checks were made with a wire gage penetrating the overlay prior to set.



Special Construction Procedures or Construction Problems and Any Remedial
Actions Taken

Three problems occurred during construction of this project:

1. Two apparent transverse construction joints were discovered in the
existing deck. These joints had been overfilled with rubber sealant.
The joints were cleaned out and filled with Degadur 330. The
manufacturer's representative felt that the properties of the Degussa
system would be adequate to seal these cracks even under traffic and
weather related stresses.

2. One batch of the overlay mix was inadvertently made and installed
without the hardener. To repair this, the nonsetting mix was removed.
The area affected (approximately 3 feet by 5 feet) was completely
cleaned and the edges of the adjacent solid overlay were ground clean
and square. The overlay process was then repeated (primer, overlay,
sealer). The resulting patch was satisfactory with no noticeable bump
or color difference.

3. The overlay tended to creep at the expansion joints. This was corrected
by reworking the still fluid overlay and by reducing the amount of
overlay material slightly. On bridges with a steep grade, this would
have been more of a problem. The Degussa Corporation has different
viscosity MMA resins available depending on the practical
requirements.

Personal Observations

The placement of the overlay went very smoothly. The overlay contractor, Cal
Floor, had a well trained crew that worked with little wasted effort. Their
experience showed when the different operations of primer, overlay, and sealer
were sequenced so that when one layer cured out, the next operation was ready to
go. If this system were to be applied by an inexperienced contractor, the results
could be less than satisfactory. Had the bridge been open to traffic, half of the
bridge could easily have been done in one working day with this process.

Construction Time for Installation

This deck consisted of 586 square yards to be overlayed. The deck was divided by
expansion joints into sections of 220 SY, 146 SY, and 220 SY.

It took two days to complete the overlay. Part of this time was due to the
contractor's supply truck breaking down on the way to the job site, thus holding up
delivery of materials.

Work on the thin overlay began on August 4, 1986 and was completed on August 3,
1986. A total of 586 S.Y. of overlay was placed. There was no traffic on the
bridge during the overlay placement. The overlay contractor had a well-trained
crew and the overlay placement went very smoothly. The crew's experience
showed when the different operations of the primer, overlay, and sealer were
sequenced so that when one layer cured out, the next operation was ready to go.



TEST RESULTS

The bond pull off tests averaged 113 psi for six tests with all breaks occurring in
the old concrete. The specifications required 350 psi or a break in the old
concrete. Fourteen friction tests were taken on the overlay. One of the 14 tests
was slightly less than 50. The specification stated that the minimum for all tests
would be 50. Ninety-eight percent of the electrical resistivity tests were above
250,000 ohms. No single readings were found under 100,000 ohms. The
specifications called for 70 percent of the readings to be above 250,000 ohms and
no single reading less than 100,000. All tests are therefore considered satisfactory.

Good friction tests are necessary for vehicle traction on the overlaid surface.
Good bond is necessary for the product to adhere to the existing surface. Adequate

resistivity values indicate good resistance to the further intrusion of moisture and
salts.

RECOMMENDATIONS

The installation of this product went smoothly, due in large part to the experience
of the Cal Floor contractor. Future specifications should stipulate that an
experienced contractor install the system and that the construction workers are
trained to get the best results from this product.

This system appears to have merit where speed of construction may be a factor in
traffic control, as well as where additional dead load may be a problem.
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TOTAL EXPERIMENTAL PROJECT DESIGN

General Background

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

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 96 hours of cure
time before traffic can be restored to the structure.

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 | to 12 hours, and provides good skid resistance. During
construction, no scarifying is necessary; therefore, there is less potential for
debonding and damage to rebars. These polymer concretes have a cross-linked
polymer which 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 wil] 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.

General Project Description

WSDOT has selected eight federal aid and 13 state funded bridges needing deck
rehabilitation and protection. The normal delamination and spall repairs will be
followed by the application of thin PC overlays (usually 1/4"). These PC overlays
will be systems marketed by private industry. The work will be done under usual
WSDOT contracts. It is anticipated that Separate contracts will be necessary for

receive. A total of approximately 130,000 12 of bridge deck will be involved in
the FHWA experimental feature project portion of this study.



Installation of the PC overlay for the bridge deck will be per the manufacturer's
recommendations. Contract documents require that a supplier's field
representative be present during installation of the system. Complete records of
fietd observations, testing, and subsequent monitoring will be maintained for each
installation with emphasis on the cause and resolution of problems which may occur
during any phase of the project. The district field office will be asked to submit an
end of construction report on the installation.

Annual inspections and testing of the experimental feature projects will be made
over a ten-year period. The WSDOT Materials Laboratory will have responsibility

for all field testing and for reporting on all field activities. See Appendix A for
scheduted testing and reporting.

Control Section

The final performance evaluation report for each thin overlay application wiil
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 LSC overlays in similar environments and service conditions.

The current "Bridge Deck Program Development" includes research for "Evaluation
of Concrete Overlays for Bridge Applications." It 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 bridge will be made over a ten year period.
The testing will include: 1) friction measurements for skid resistance of the
overlay surface; 2) electrical resistivity for waterproofing effectiveness;
3) half-cell for corrosion activity; %) chloride content for intrusion of corrosive
chloride ions; 5) pachometer for rebar depth; 6) pulloff for bond strength; and
7) 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 A.

Re@rting

A post-construction report will be issued within 90 days of the 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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APPENDIX D

GENERAL LAYOUT



HIOVOHISV BEG YINE CAVSD ~E0p o O~ 28D Siv GLEP D QM ~p ON USIT ~ 910@-T LD OwS ~0FSE §0

oA

gy e

femar ) S - e . e e ol
7 [*TT
LNIOAV? —— N .!-m.mauu oM I 5iva
"~ 4..._...... 2LImee
LI60F OGN MINN SAYWO uofepodsuR) jo juawedaq \m’ .........m....!.l {2)5€s-suo | wpsmnagor
cov ue oug uojbupses, fricsen ovad o
‘ON TOMd IV "ORd JLV | L w7 Ll

.Ea |u
L!\»e.th.. H\n\a-o!mm h.m_wwhwu\u\\ win
\J.h:\\ﬂh‘\\ vu.uW.S mu\n\..
‘ﬁ\hﬁ Pusipidy } FuF JO Sdiog o
Feeains iy gy Uy POCEA FA DS # 8

CHLOP & SITHY .77 Ol

RO SR un ¥/ W NPT GUAWEI O wds Oy ?2up408;7)
(Xedr Xy SEGD A piyS odiwwd ddopd i 4502 py
. PR B R s g s Su3) podiPreny \Nn ‘ebprag pe

PAOPUL D TR L3 2E s 0 puduey o d e ‘wogbuiyrpaf fo By
P24 Byp dp BICLPIOIIG L ] LoD et Pup [Brimpons j1p '

CAGN reihIT
NOILVATTF. BT LSAOA XY g
But7 comidy 25ay e
o ewale e DR e yiead P L F .

o iy gt — g —

B S R P A - -1 gl il e
L e ﬁ ﬂ_u.||..b.‘mf - . . e L GNZITT
e [P ESE A% 05 @ Tevede ) ¥ Y .mN hﬂ[ D TP T Al oy !
g SR AR — P il L TR PO
N “#p o pu W!w.nu&nam wwmgng 2217 405 5" B ¥ 90 b AN Y sieiey
: Z3 ) dy b i M e n ¥
S _— 3 Ly N
‘ — et L S s el s -
ww N m.wsu ﬁ_wwlﬁvjﬁv ==Y S W REREL K
Dhkee Ynt onte g YV AR W % T, [N < )
IR S R NI N mm%a
i~y N by s Bk T g =
B - S 5 s Sk gkl s
———r & L Selue g i i . 2 $o5 T
oA L b S b B
Bl aly ﬂ.ﬁi %I G N - |I-.|...r.l\IJs_ an SN PV W als s
T S B ¥ T s 0 &
M by Bl af Ly o ole =
“lw e S N = S iy NG )
: wlF 3 b #e RS &
z e ~ I3 : >
.u 5 3 aff 5 ¥
& i a 5 boyed puswarapdos piooo = W
A W O oRsintbEs bog e xt‘t\rhif ™ m 0y
: oy o o B ] .ﬁw«gu ‘o . N
bl 2 brerarp c-&.\.\..u.k.! Cpj darip A0 3y 00144 =4 o
] PWADUB L B} Of EarIp I
AY jmw%xu@.v. 4prIE g oy sy
x Sl p Sy F 3D
bun L R
< . g PAe  pADD) F 20 oof
t : o
[N \ 1] M
e S = L It

xtdhgamee one D T T T
m..i.. Sue? A-17 o

= ML

i

TR RN

INRED

T = =
B P e R

PRACUE) A ok .m..ﬂ.:.lm.r daFiei d “w.“um
P ds3ved aogyd i FFog BinganafS yre0.Hf burjcin 3

s

CRHES PNORY QL - . H N PR Hiy : - ) . N - rm—
== T N T, ¥ T el = Sy o K N =
e e g SR S P - - -
- i 4/rop 4§ jsng e
. j o

; 4n PPt oy b Buyid B3 g

. - c A.W e by m———— .nv —— - - !ﬂi@:lﬁ JEoag

] Wo. yarp m‘.u\n\% 2urd w fhgy 4B gonsfs 00 Ky Evils xF

/ !

H !
WM Mgl NOIL £2 010




APPENDIX E

GRAYS RIVER PROJECT PHOTOGRAPHS



Hand Grinding Hard to Remove Spots
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Cleaning Deck by Portable Air Blaster

Mixing Operation On Deck

-23-



Pouring Primer on Cleaned Deck

Primer Being Spread on Deck by Paint Roller
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Mixed Component A and B With Aggregate
(Polymer Concrete Resin) Being Poured On Deck
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Troweling of Polymer Concrete Resin
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Another View of the Troweling Operation

You Need Good Knees For This Job
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Spreading Aggregate by Hand
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The Entire Crew in Operation
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Sweeping Up Excess Aggregate
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Finished Overlay in the Foreground
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Texture of Finished Overlay
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