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Introduction

This progress report covers the performance of six sealing systems
on 64 bridge structures, being a total of 98 joinf installations. These sy-
stems were installed from 1971 through 1973 and consist of three general
types: metal reinforced polychloroprene pads (Figs. 1 through 3); metal
supported and anchored polychloroprene extrusions (Figs. 4 through 7); and,
modular polychloroprene compression seals (Fig. 8).

General Information

Installation Costs - The cost for each system may vary considerably
depending upon the construction firm, and whether it is for new construc-
tionor maintenance reconstruction. The following are Michigan's installed
costs for the systems under study:

' ' Average cost per
S
ystem ' - Tyve lin ft, dollars

Transflex (Fig. 1) 200 96
250 112
Waboflex SR (Fig. 2) ‘ SR2 100
SRZ2.5 122
‘Fel-Span (Fig.3) -~ -~ T 30 102
‘ ' T40 138
Delastiflex (Fig. 5) DL 300 200
Type 190 (Fig. 6) 2 ' 232
Wabo-Maurer Strip Seal (Fig. 7) SB 200 100
Modular Compression (Fig. 8) Single ' 150
Double 200
Triple 230

De-Icing Operations - Normally, de-icing operations are necessary
from 30 to 35 times a year. Each storm may require from one to three
applications of de-icing chemicals. Sodium chloride or calcium chloride,
either alone or mixed with sand, are used as de-icing agents. The follow-
ing data represent the total precipitation for 1972, The numbers in the
middle column are those assighed to counties, and listed in alphabetical




order. These numbers appear as the first two digits in the five-digit por-
tionof each structure number, except for couty secondary structures where
the first two digits indicate the county (Tables 1 through 7).

Counties - Precipitation,
Area X
Tn Area in.
Battle Creck 13 35.46
Detroit 50, 63, 82 31.66
Grand Rapids 03, 41, 70 37.38
Lansing 19, 23 37.38

Problems Encountered with Bridge Joint Systems

The following are the most frequently encountered problems experi-
enced with the systems under study. I should be noted that many of these
problems can be attributed to improper installation procedures.

1} Transflex System

a) Loss of stud hole plugs.

b) Vertical arca between seal and concrete not properly sealed.
This may be only a cosmetic problem,

¢) Joints between sections not abutted tightly or properly sealed.

d) Seal too high making it vulnerable to damage by snow removal
equipment, ' :

e) Seal too low causing a rough and noisy ride.

f) Misaligned and tilted sections.

g) Water leakage. '

- 2) Waboflex SR

a) Sections of seal misaligned vertically and horizontally (Figs.
9 and 10).
b) Sections not tightly abutted (Fig. 10).

3) Fel~Span System

a) Joints between seal sections improperly filled (cosmetic in
nature),
b) Some stud holes improperly filled.




4} Delastiflex System
" a) Debris intrusion between neoprene seal and aluminum outside
frame (Fig. 11).

- b) Debris intrusion between heoprehe seal extruswns.

The outside frame of the systems installed in 1973 was modified
to prevent condition a).

5) _Tjrpe 190 (Michigan modified Wabo-Maurer)
No problems encountered for the two installations.
6) Wabo-Maurer Strip Seal
The only problem encountered was a poor manufacturer’s splice
which had partially failed wheninstalled. The splice will be impossible
to observe since it is hidden in a sidewalk area. :
7} Modular Compression System
a) Unevendegree of compressionbetweenseal elements (Fig, 12).
b} Vertical misalignment of steel elements.

¢) Uneven depth of compressmn seals in relation to top of steel
elements. :

Ratings and Observations

Tables 1 through 7 list the structures and information on the expansion
joint deviges, including the latest inspection ratings up to July 1, 1975.
The following explanations and definitions are given to aid in interpreting
the tabulated data. '

Joint

Actual Movement - Joint movement based on the difference in joint
width measurements at two widely different temperatures and calculated
for a temperature range of 150 F.

Model - Whendefined numerically, it may indicate the amount of move-
ment the system is capable of handling (Example: 'Fel-Span T 30" handles
3 in. of movement). For a modular compression seal system, the number
indicates the number of compression seals used.




Ratings

General Appearance ~ A visual rating of the sealing system (not neces-
sarily an indication of ability to perform).

a) Good: only minor irregularities. -

b) Fair: irregularities such ag small voids in mastic, slight dirt in-
trusion, slight misalisnment of sections, some missing stud hole plugs,
or slight wear due to traffic.

¢) Poor: serious irregularities such as excessive wear or damage;
joints in material improperly abutted, sealed, or aligned; excessive dirt
intrusion; or large voids in mastic.

Joints in System - Joints formed by the abutting of sections in the seal-
ing system.

a) Good: closely abutted, no misalignment, and properly sealed.

b) Fair: closely abutted, some voids in mastic, slight misalignment,
or slight dirt intrusion.

c¢) Poor: notclosely abutted, considerable misalignment, major voids
in mastic or extensive dirt intrusion.

Intruded Debris - Incompressible materials present between seal and
concrete or armor and/or within joints in material.

Leaks - Passage of water through joint area.

a) Slight: moisturevisible onunderside of joint area but not to extent
of dripping.
b) Significant: water observed dripping from joint area.

Traffic Wear ~ Visible wear due fo tires or snow removal eguipment.

Ride

1) Quality - smoothness of ride over joint.

a) Good: smooth ride.
b) Fair: slight discomfort.
¢) Poor: considerable discomfort.

2) Noise

a) Quiet: little noise generated.
b) Moderate: significant buf not excessive noise.
¢) Noisy: excessive noise generated.




sSummary

The experimental systems provide a more watertight seal than fhe
sliding plate device formerly used for movements greater than 1.8 in. (fhe
maximum movement accommodated by a 4-in. neoprene compression seal}.

The following problems  have been evident with the metal-reinforced
neoprene pad type systems:

1) These systems are produced in 4 or 6~ft sections requiring sealing
betweenthem. The Transflex system has a seepage-type leak at most joints
betweensections. At the time thedata were compiled for this report, there
was insufficient information on Waboflex installations to comment on them
except tostate that the same problem is anticipated because the jointing sy~
stem is similar. The Fel-Spansystem has an overlapjointing design which
has beenwatertight for the installations inspected todate (Figs. 13 and 14).
In many instances, the block-outs formed in the concrete to receive the
above types, have been inaccurately. constructed, making alignment and
joining of these systems very difficult. '

2) A major source of leakage has been at the curbline where the sy-
stems have been mitered and butt-jointed in the field. The use of mastic-
type sg'alants_ to waterproof these butt joints has been generally ineffective.
Some of the newer installations have shop fabricated curb sections which
are performing much better. |

3) Damage by snow removal equipment has occurred on all. types.
Several Transflex systems havehad the neoprene removed downto the steel
reinforcement (Figs. 15 and 16) and one Waboflex SR system had a section
so severely damaged that replacement was required. Some of those severe~
ly damaged were placed flush with the deck surface which, no doubt, was
a factor affecting the severity of damage. The Fel-Span system has re-
ceived only superficial damage to date, possibly because there is a thick
section of neoprene above the steel reinforcement to absorb shock.

4) All of the metfal reinforced neoprene pad systems are held in place
by studs anchored into the deck. Therefore, all have stud holes in the pads
which must be sealed to protect the studs from corrosion. The Transilex
and Waboflex systems have neoprene plugs which are inserted with an ad-
hesive to help hold them in place. A significant number of these have come
-out. Studs being set too high or too close to the ends of the oblong slot have
been contributing factors in causing some of them to come out.




Stud holes in the Fel-Span system are filled with a flexible epoxy which
has been generally more effective. An annular groove in the cavity is de-
signed to lock the epoxy in place. Another factor is a greater expanse of
neopréne around the cavity, thus decreasing the amount of flexing of the
cavity walls under traffic.

_ The Delastiflex DL installations have shown a tendency to collect de-
bris at the juncture between the neoprene extrusions for all installations
and between the neoprene extrusions and the aluminum frame for the older
installations before the aluminum side frame was modified to prevent this
condition. The collection of debris will be closely watched to determine
whether this current cosmetic defect eventually causes any type of failure
of the system. In some carly installations, leaks developed where the seal
tabs had not been fully inserted into the cavities of the supporting aluminum
extrusions.

The Delastiflex MT series differs from theabove in that a single neo-
prene extrusion is used and 1o moving supporting rails arenecessary. The
neoprene extrusion is installed in the same manner as the DL series with
locking tabs which are inserted into aluminum extrusions. There have been
no problems noted for the two installations which have been in service less
than one year.

The modular neoprene compression seal systems have been relatively
trouble free. No damage by snow removal equipment has been noted and
leakage has been minimal,

There are two Type 190 (Michigan modified Wabo-Maurer) systems
and two Wabo~Maurer Strip Seal installations. There have been no prob-

lems reported for these installations.

Recommendations

While a1l experimental systems are capable of providing amore water-
tight seal than the sliding plate system, the following recommendations
should he considered for future installations.

1) The surface of the recess to which the pad type systems are bolted
should be carefully surfaced with epoxy mortar if the as-cast surface is not
‘réasonably perfect. Sand blasting of the recess should precede patching
and/or placement of the pads.

2) All pads should be cleaned with solvent and bedded in a flexible
epoxy bedding compound. Joining surfaces between pad units should be
cleaned with solvent before the specified adhesive or sealant is applied.




3) Pads that are joined with a ’t(')ngue—and-groove system should be
jacked in place so that the joint is under compression as recommended by
" the manufacturer.

4) The use of rubber plugs to fill stud holes in the pad type systems
should bediscontinued and flexible epoxy be used instead. The holes should
~ be solvent cleaned before filling.

5) Flexible epoxy or epoxy mortar should be used to fill the groove
between the block-out wall and the pad for pad type devices. This would
give more protection to the concrete edge and ‘would absorb compressive
forces when the device goes into compression. '

6) Future installations of modular compression seal systems should
incorporate design features which prevent rotation or vertical movement
of the T-heams which separate the compression seals., While no damage by
snow removal equipment has occurred, there is areal dangerthat a scraper
blade could severely damage systems where these I-beams have risenabove
the deck surface. '
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Figure 9. Waboflex SR2.5 (CS 82-240

).

Vertical misalignment of sections, poor
sealing, and wide gap between sections.

PN

Figurell. Dirt intrusion betweenalumi-
num side rails and neoprene seal ele-
ments on an early model of the Delasti-
flex DL300 system (S09 of 82112),

Figurel12. Modular compressionsystem
(S22 of 82122). TUneven degree of com-
pression between neoprene seals.

)
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Figure10. Waboflex SR2.5 (CS 82-240).
Horizontal misalignment of sections and
not tightly abutted.
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