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Sealers and Bridge Bearing Pads"

FINAI REPORT

Background

Elastomer pre-formed joint sealers and bearing pads have

been used extensively by the Department for several years. There

have been several cases where the sealers have moved out of position,

although an adhesive was applied during placement. Some elastomer

bearing pads have also experienced this same Problem.

This project was begun as an effort to determine the most

cost effective method of maintaining the positioning of pre-formed

sealers and bearing pads through the use of better adhesives or

mechanical devices or by improving construction techniques.

Literature Search

A thorough search of available literature was made. There

are very few published documents which provide any data on this

subject. In general, those few reports which were found indicated

that if the preformed sealer was the proper size for the joint

as-buiIt, Do mechanical devices were needed and the required ad-

hesive strength was fairly low. Letter reports from several

states indicated that they had experienced no problems with the

adhesives used, and that the few problems with preformed joint

sealers could be attributed to the sealer being too sma11 for

the joint in which it was used. Louisiana does not use an ad-

hesive on hearing pads and Minnesota uses adhesives only in main-

tenance work; both states reported no problems with maintaining

positioning of the sealers or pads.
o
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Tests and Inspections

Several adhesives were tested in the laboratory in August,

September and October of 1981. The all PurPose cement, xL-8,

from R. H. Products, Inc., had an extremely low bond strength

to both concrete and the elastomeric pads. This material appeared

to be an ordinary rubber cement.

Of the four epoxy adhesives tested, two showed fair adhesion

to the elastomer (Sika shx 370 from Sika Chemical and A-103 from

Industrial Coatings). The other two (FX-762 and FX-763 from Fox

Industries) showed good adhesion to the elastomer. A11 four

showed excellent adhesion to both concrete and unpainted stee1.

The other six adhesives tested (De1astiseal, Neolube, Prima-

Lub, Betaseal 32-025 Bon-Lashe, and Scotch-Grip Rubber Adhesive

1300 and 2L4L) showed generally fair adhesion to the elastomer.

Tests were made in November, L982, using various adhesives

on "cyclized" polymer sealers. "Cyclizing" involves treating the

neoprene seals with a paste prepared from silica powder and suI-

furic acid. This r,,ras supposed to increase the bonding strength;

however, th.e tests did. not show any significant difference in bond

strength between cyclized and untreated seals.

Several installations where failures had occurred were in-

spected. fn most cases, the pre-formed sealer was narrower than

the joint opening.

o
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Conclusions and Actions Taken

Based on the responses received from other states and the

tests and inspections made during this study, it apPears that

the primary problem has been joints opening wider than the width

of the pre-formed sealer. The sealers are not designed to stretch.

They are intended to be under compression at all times. When, for

whatever reason, the joint opens wider than the sealer, a failure

is inevitable. The solution is simply to be sure that the sealer

installed is wider than the maximum width to which the joint is

expected to open.

No attempt was made to determine the cause of undersized

sealers, although several possible explanations were noted. These

include the possibility that the wrong size was furnished by the

supplier, the joint was bui.lt wider than the plans called for, or

the plans called for the wrong size.

During the progress of this project, the Bridge Design

Division made some modifications in their procedures. Present

policy calls for the anchor bolts to be installed through the

bearing pads. This procedure keeps the bearing pads in place,

without relying on any adhesive. The steel members which make

th.e sides of the joints are required to be blocked at the fabri-
cator's sh-op to the proper width. This insures that the joint

is bui1t at tlr-e proper width. They also eliminated the 5rr and 6"

joint widths, wtrich had been the most 1ikeIy to develop problems.

These modifications in policlz and procedure have reduced the

problem this project was intended to solve; therefore, work on

this project has stopped and the project will be closed"o
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The Department is presently working on FHWA Evaluation

Project No. 5, which is designed to evaluate the performance of

various types of bridge deck joints in use. If the results of

this project - or any other reports indicate that the problem

has not been solved, further study will be made.

o
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BOMAG

Post

Demonstration Project

Construction RePort

Introduction

On JuIy 1I, 1985, in a meeting at District 8 headquarters,

arrangements were made for a demonstration of a BOMAG machine in

a shoulder stabilization. Mr. George Thweatt of Riffe Petroleum

Company was the industry representative who was in charge of the

demonstration.

The site selected for the demonstration was a section of

outside shoulder of the westbound lanes of f-40 near mile marker

119. The Arkansas Highway and Transportation Department core-

drilled and obtained samples of the existing shoulder for mix

design purposes, and agreed to provide traffic control and pur-

chase the asphalt emulsion to be used. In addition, AHTD would

be responsible for sealing the treated shoulder after it was com-

pleted.

Mr. Thweat was to prepare the mix design, furnish all needed

equipment, materials, and labor necessary to process approxi-

mately 2OO0 L.F. of the 10'wide shoulder, except for the

asphalt emulsion and traffic control.

The basic process involves scarifying the existing material

to a specified depth., adding a designed amount of asphalt emulsion,

mixing, spreading, shaping, and rolling the material in place- A

wearing surface is applied after an appropriate curing period. The

curing period can vary from 2 lo 14 days, depending on the moisture

content of the processed material and the temperature and humidity

conditions.o
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Existinq Site Conditions

The shoulder was originally constructed in the 1960's as

a compacted base course (SB-2) with a double bituminous surface

treatment (DBST) for a wearing course. Several years et9o, this

section had been resealed with one additional BST course. Later,

poritions of the shoulder selected for BOMAG treatment had been

patched with an asphalt cold mix and one short section had been

repaired with an approximate I inch layer of ACHM.

The section which had only the three BST courses was in fair

condition. There was some rutting and a few cracks evident and the

outer edge was raveling. The area next to the PC slab (within L2-

16 inches) was deeply rutted and generally in poor condition.

The areas which had been repaired with cold mix and hot mix

were both in poor condition. The entire shoulder had severe random

cracking and some mild rutting. The outer edge had only minor

raveling.. Th.e area within l2-L6 inches of the PC slab was rutted

to nearly the same depth as the sealed section.

ft was decitled to process the top 4 inches of approximately

9OO L.F. of the sealed section and 900 L.F. of the hot/cold mix

'patched area. Figure l shows the limits of the demonstration project.

Tests run by Riffe Petroleum on the samples obtained for mix

design showed 2.52 moisture and a unit weiqht of 103.7 lb/f1.3. An

extraction analysis yielded a 3.08 AC content. Their test reports

and mix design data sheets are included in the Appendix.

o
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Mix Desiqn and Construction

Riffe Petroleum's mix design called for the addition of

4.gZ SS-1 which had a 62.82 residue. This would be equivalent

to an additional 3E AC residue or a total of 68 asphalt in the

final mixture. This was based on a consolidated sample which in-

cluded material from both the sealed section and the hot mix

section. For the 4" depth, this called for 2.4 gallons of emulsion

added per square Yard.

The demonstration was conducted on August 29. 1985. The

BOMAG machine processed a non-adjustable width of 6'-7"i therefore,

two overlapping passes were required to process the lO-foot width.

The first pass was made adjacent to the PC'sIab, adding 2.4 gallons

per square yard of SS-1 at the same time. The loosened material was

pulled away from the slab with a motor patrol before the second pass

was made, adding SS-1 for the remaining 3r-5" width. Water was

added to bring the total moisture content to approximately 108,

then a third pass was made to thoroughly mix the material. The

material was windrowed by the motor patrol and a final mixing pass

was made.

After mixing the material was spread and shaped to final crown

profile and the compaction process began. The first rolling was

done by a vibratory sheepsfoot roller, which .ot"t.d the entire

area twice. This was followed by a rubber-tired roller which pro-

vided a single coverage of the area. The final rolling was a

double coverage with a static steel-wheel roller-

After the final rolling, a fog seal coat of dilute ss-I

was applied to hold the surface. while the processed material cured-

AHTD maintenance forces applied a single BST approximately two

weeks later.

O
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Samples of the processed material were taken from both the

seal section'and the hot,/cold mix patched section. An extraction

analysis showed 3.6S AC in the seal section and 5.43 AC in the

patched section. The cause of the discrepancy between the actual

AC content and the designed 6S AC content has not been determined.

proctor densities were run on samples from both sections, yielding

a maximum dry density of L27.L Lb/cf with optimum moisture of 6.42

for the seal section and 125.1 Ib,/cf at 4.02 for the hot/cold mix

section. Test reports are included in the Appendix. No density

tests were made of the completed shoulder prior to the final seal

coat application.

Post-Cons truction ;Testing

Nuclear density tests were made on October 17, 1985. The

valves obtained included the seal coat, and therefore do not reflect

the actual density of the underlying base. The new seal coat was

extended beyond the limits of the BOlqtAG treated area on both ends,

and densities were measured in these extended areas. The values

obtained showed a slight increase (approximately 38) in density

in the seal section and a stight decrease (approximately 3t) in

density |n the hot,/cold mix section. The test record is included

in the Appendix.

on septenrber 24, 1985, the stroulder was tested with the

Falling Weight Deflectometer (FWD). The results of these tests

showed a marginal increase in strength on the seal section and a

sliEht decrease in the hot/cold mix section. These results corre-

late directly with the results of the density tests.

o
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o Conclusions

The BOI'IAG machine does an excellent job of scarifying and

mixing a material to a specific depth. The material was broken

up into well-graded size particles, with a minimum of oversize

chunks.

Nuclear density and FWD tests after construction reflect only

a marginal improvement in the area where the existing shoulder was

composed of base course and BST courses and a slight decrease in

density and strength in those areas where the existing shoulder

had been patched/repaired with cold mix or ACHM. The changes

noted are not significant. The size of differences faII within

the limits of precision of the tests performed.

The compaction effort may have been insufficient. No tests

were made to determine the degree of compaction obtained; however,

the completed shoulder seemed to be soft, based only on a visual

inspection of the material as the roller made its final pass.

Additional rolling probably would have yielded a significant im-

provernent in both density and strength.

ft is too soon to determine whether any improvement has been

made with respect to cracking and rutting.

Cost

o

The cost of the processing was as follows:

BOIUAG Machine $0.55 per square yard
Asphalt Emutsion (ss-I) 1.92 rr n " (2-4
Rollers & Motor Patrol 0.40 tr * rr

Total $2.87 Per square Yard

These costs do not include traffic control nor the cost

sealing the shoulder.

9a1rlsy)

o
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o Monitoring

This project will be monitored for one year. Visual in-
spections will be made, Falling Weight Deflectometer and other

tests will be conducted as needed. A final report will be pre-

pared at the end of this period.

o
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Riffr
Fetrdeum Blllc Pctrolcum ComPenY

5131 Easl 68th Slre€t
p.O. Box rt70860
Tulsa. Oklahoma 74147{860
Teleohone 91&492{952
TEIEi ZSEOAT RIFFE TUL

MEMORA}IDI,u

TO:

FRO}I:

IIATE:

RE:

George Ttrweatt

8111 Porter

August 5, 1985

o

SS-1 T{IX DESIGN OF SHOI'LDER I{ATERIAL (SOIL, AGGREGATE AI{D ASPTIALT
HIXTURE) FROM MILE MARKER 119 ON I-40 HIGHI{AY, ARI(AI{SAS IIIGIIIilAY
AI.ID TMNSPORTATION DEPARI}IENT. IIR 85-195

l{e ran an excractlon on the orlglnal Daterlal and a gradatlon on the recovered
materlal. The extractlon ylelded 3Z asphalt reeldue. .

If SS-1 te ueed on th18 proJect we would recounend 4Z nolsture and 4.92
emulelon whlch would be equlvalent to an addltlonel 3Z asphalt reeldue
ln the rnlx. Thle would mean that the total regldue would be 6.02 aephalt
ln the flnal ulx.

If CUS-2 la uaed on thlB proJect we would reeounend 5 - 6Z uol'ature and
4.32 euutrelon whlch sould be equlvalent to an addltlonal 37 aaphalt resldue
ln the ulx .whlch le the same as for the SS-1 m1x.

Ttre SS-1 coated 90 - 1002 as compared wlth 75 - 802 for the G'!S-2. The
O{S-2 produced 1570 pound }tarahall stablllty aB compared wlth 1276 pounde
etablllty for the SS-1. There rras no dlfference ln the uolsture absorbed
'on the aoak tegt.

A11 test data pleaae flnd enclosed.

BP:Je
atEachment
c: John Huffnan

Bob Johnson
C. V.'Morgau

o
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