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PERFORMANCE OF EXTRUDLED NEOPRENE JOINT SEALER

196 from Waverly Road to M 99 (Construction Project EBACI 330834, C1)

Because of New York State's reported success in sealihg joints with
preformed neoprene, C. B. Laird initiated an experimental installation of
this material in a Michiganroad constructionproject in 1962, Preliminary
arrangements were begun in July and a preformed neoprene sealer 1 in.
wide and 1-1/2 in, deep was installed in both roadways of I 96 between
Waverly Road and M 89 in September and Qctober 1.962. In ail, 71 joints
in the westbound roadway and 44 in the eastbound were sealed with
neoprene. Specific locations and details of the imstallation were given in
a memorandum report to E. A, Finney hy A. J. Permoda dated July 17,
1963 and transn'aitted to'R. L. Greenman on July 23.

General condition of the installation was ohserved Sy L. T. Oehnler,
J., E. Simonseﬁ and C. C. Rhodes on November 2, 1964, and a detailed
-survey made by J. E. Simon'se_n and D. ¥. Simmons on November 3 and
4. In this detailed survey, every third contractidn | joint was observed
carefully to determine depth of sealer below the pavement surface at four
points across the two-lane roadway, total length of edge spalls, width of
joint opening, and general effectivgness of the sealer. Results of this

survey are listed in Table 1.



TABLE 1
CONDITION OI' NEOPRENE SEALER

I 96 from Waverly Road to M 99 (November 3, 1964)
Air Temperature: 65 to 70 F

i
Sealer Depth, ln, ** Groove Total
Station Widih, | Length Sealer Condition
af | of | s oaag [ Gn [OFSPRlle
in.
4 675+26% 1/8 1/186 0 3/16 0,61 20 Good seal,- some dirt in folds
670430% 5/16  8/16 a{lb 1/4 0.61 14 Good seal, dirt in surface fold
586+35% 3/186  5/16 1/4 5/16  0.48 11 Good seal, very little dict in suriaes lolda
GE2+45% va  1/16 3/8 1/4 0.50 18 Gaod geal, very litile dirt
BH3+35* 1/16  1/8 /4 5/16 0,48 1] Good sesl, no dirt
B54+45% /16 T/16 /18 1/4 0,45 4 Gaood seal, some dirt in folds
G50+70% 1/4 3/18 1/4 1/18 0, 46 ki Good seal, some diri in folds
) i . Loose seal, some wet sand infiltrated at gides, no
.E §41+10 8/16  13/16 7/16 3/16 0. 82 18 dirt underneath
3 638+15 1/4 1/4 1/4 1/4 0.72 12 Fairly tight seal, some sand down sides
T8 63520 5/16 9/18 /16 1/4 0, 64 13 Fairly ticht sezl, some dirt down sides
2 % 1 siz+n0 1/8 3/16 1/16  1/16  0.68 10 Fairly tight seal, a little fine sand down sides
27 | 629425 3/16  3/16  1/4  1/4 070 14 Good seal, some sand down sides
§ g 1 626+15 1/2 5/16 3/16 5/16  0.82 20 Loose seal, very little infiltration, sealer jginted
M oOf B19+45 i/8 1/16 1/4 1/4 0,52 13 Good seal, some sand infjltrated °
3 | 616450 3/16  1/4 1/4 3/8 0.63 15 Good seal, very little infiltration
f 813455 1/4 5/15 3/8 1/4 0. 6o 8 Good seal, very little infiltration, ssaler jointed
& | 609460 5/16  9/18 3/18 3/8 0.73 12 Good seal, little Infiltration
806450 1/2 548 3/8 3/18 Q.59 24 Good seal, some infiltration
60385 1/4 1/8 3/8 3/8 0.71 18 Good seal, sore infiltration
599+50 5/16 3/8 1/8 3/16 0.62 14 Good sesl, some infiitration
596+85 5/16 5/18 5/16 3/16  0.8Q 17 Good seal, some infiltration
592470 5/16  3/8 1/18 T/16 0.55 . 10 Good seal, little infiitration
589476 8/16 1/4 i/8 5/16 0.58 10 Good seal, litile infiltration
LY
( 591+15 1/16 1/8 1/18 0 0.586 16 Gaod seal, some infiliration, sealaat too high in joint,
v snow plow damage at shoulder, two tears
. 596+15 1/4 V] ¥ 1/16 0. 60 18 Good seal, some Infiltration, sealant high, twa tears
[ir}
E s 1/16 o /8 1/8  0.63 8 G‘f;‘;;;‘;;ﬂ:i‘ﬁ?ﬁ;“;‘lmtm“’ sealant high, thres
5 . . .
. E 603405 1/8 1/16 0 3/16 0.61 12 Gr;(;czll::zzin;::t;ei;xiiltranon, sealant too high, five
% & | 807410 9/18  3/18 1/8 3/16 0.65 18 Good seal, some infiliration, two tears (spow plow)
ﬁ ?'J B10+30 1/8 3/8 314 1/8 0,62 8 Good seal, some infiliration
ﬁ § 614+00 1/4 3/18 1/4 3/16 0,64 9 Good seal, liftle infiltration
a | 616495 1/4 3/18 5/16 1/8 0.62 17 Good seal, little infiltration sand
é 620490 3/16  1/4 3/16 1/8 0.78 g Loose seal, moderate infiltration
w | 628+10 3/8 1/4 1/2 3/i6  0.66 11 Good seal, slight infiltration, one tear
= ] 831400 /2 172 7/16  1/¢ 0.64 13 Googd seal, slight infiltration
B853+95 9/16  5/16 11/16  1/4 0.80 22 Good seal, slight infiltration
636+90 7/16  1/16 5/18 3/16 0.658 21 Good seal, silght infiltration, one tear {sncw plow)
- 640+85 1/2 5/186 3/18 3/16 G, 65 28 Goond seal, some dirt and siones on top

#* Joint groove formed with polystyrene plastie joini former 3/8 in, w1de all others listed
were formed by styrofoam 1/2 in. wide.,

**% Bealer depth measured at four points along the jolnt, starting at the aiter shoulder
edge and proceeding across the traffic and passing lanes to the median edgs.




In judging this partjcular installation it should be keptinmindthatthe
preformed neoprene was only 1 in. wide and was placed in a jaint that
could be expected to open to just about 1 in. during the coldest part of the
year. Current practice is to design the jgint and sealer sol th_at the sealer
is under 20~ to 25~percent compression at the joint's widest opening, For
89-1t slabs, this would require a contraction joint sealer 1-1/4 in, wide In
a 1/2 in. groove as- constructed. When the pavement is built in eoo}
weather, as this one was, a slightly narrower sealer section can be toler~
ated since the joint.willrnot open quite as Wide in the winter. The reaction
of the sealer against the joint face is depended upon to keep the sealer in

- place, rather than the bonding action of the lubricant-adhesive used for
installation.

Most of the pavement joints in this'pr.oje'ct were formedinthe standa.rd
way using 1/2- by Zviﬁ. styrofoam strips as a temporary filler. At the
end of the pro_jéct,-.however, about 20 contré.ction joints were formed by

means of a hollow polystyrene plastic filler a little less than 3/8 in, wide

at the top, about 1-1/2 in. deep and tapering almost to a point at the

bottom. |
The first seven joints lisied in Table 1 were formed with the 3/8-in.
plastic filler and appear tobe in generally better condition than the others,

This is probably due to the factthat the plasticfiller produceda smoother,

straighter joint with less spalling along the edges and the narrower width



resulted in a greater residual compression of the sealer at maximym
opening of the joint. Groove width measurements'_'revealed a'bou‘t‘50-
percent compression remaining on the day of ‘thle survey. Theiseal in all
cases appeared tight and there was very little infiltration along the walls
~ofthe groove. Some sand and a few small pebbles were p’resem‘;'in the
~surface folds, but no tearing of the sealer was found in this group. A
typical joint m this area is shown in Fig. 1.

In the grooves formedby thel/2-in. styrofoam temporary filler, width
m‘easurementé indicated sealer compression of 18 to 45 percenﬁ on the
survey date, resulting in a corresponding variation of sealer tightness.
Some Infiltration of fine sand or silt was apparent along joint walls, which
probably qecurred during cold periods when, it is suspected, little dr no
- compression remained in the sealer. Small stones or sand were found
folded in the Sealér only at the pavement edges and centerline. A few
small tears‘ caused by snow plows on sealers installed too high in the .
joint were observed, mostly in the eastbound roadway. An example of
styrofoam-formed joints is ﬂlustrated in Fig. 2. An excessively spalled
joint is shown in Fig. 3. H;)wever, in spite of the fact that the sealer
used in this project is now knowﬁ to have been too narrow, examination of
the grooves under the sealerin several joints selected at randém revealed
almost total absence of visible infiltration of stones and dirt to the bottom

of the groove (Fig. 4).



i
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Figure 1, General view and close-up in center of traffic lane, showing preformed neoprene sealer in
formed with 3/8~-in, polystyrene filler (Sta. 666+35 WB, photo: 11-3-64),




Flgure 2. General view and close-up in center of pasging lane, showing preformed neoprene sealer
joint formed with 1/2~in. styrofoam filler (Sta. 599+10 EB, photo: 11-3-64),




Figuye 3. General view and close-up in center of passing lane, showing unusual amount of spalling and
preformed neoprene sealer in joint formed with 1/2~in. styrofoam filler (Sta, 633+95 EB, photp: 115 -64).
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For further information on condition of the material itself, a 6-ft length

of sealer was removed from the pavement and tested in the laboratory.

Resulls of the physical tests are listed in Table 2 along with the. Depélj‘t- :

ment's most recent specification requirements, indicating that the neo-

TABLE 2
PHYSICAL TEST RESULTS
| Sample Specification
Property l Tested . Requirements
Specific Gravity, 23/25 C 1.32 1.37 + 0,03
Tensile Strength, psi 1807 2600 min,
Elongation at Break, perceni 229 250 min,
Permanent Set at Break, percent 8 10 max.
Hardness, Shore type "A" durometer 73 60+ 5
Heat Aged, 70 hr at 212 I
Tensile Strength, change, percent +18 -30 max.
Elongation, change, percent -5 ) ~4( max,
Hardness, change +§ +10 max.
Gil Swell, 70 hr at 212 F, percent by volume 24 +80 max.
Recovery afler Compression to 50 percent of '
Original Width, percent
70 hr at 212 F 88 85 min.
70 hr at 14 F 83 80 min,

22 hr at -20 ¥ : 88_- 78 min.

prene has not deteriorated excessively and exhibits remarkly good fesil-—
ience in all three compression te'sté., Tensile strength and elongation
are down and Shore hardness is up slightly from specification values, as
would be expected, but unfortunately not enough is known about the original
ph&sical properties of the material for quantitative evaluation of the

change.



Summary

This evaluation of the condition of the premoldedlneOprene oompre_ssior_l
seal in the experimental project on I 96 after two full yearsl of service in-
dicates that this material is unquestionably superior to all other joi'ri_tl:
sealing materials tried so far. This 1s true in spite of the faot that the
sealer used was not 6f optimum dimensions for the width and Spacing qf.
contraction joints in the pavement, and no attempi; was made t_s? patch
spalls along the joint edge before sealing. Present installations made
under current specifications should surpass by a considerable margin the

effectiveness and life of the I 86 installation.
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