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ABSTRACT

As a result of several years of researéh which culminated in the
constfhction of two experimental bridées, it now becomes possible to
present engineers with procedures for the design and construction of
adequately sealed joints. Thesé procedureé are offered as an interim
* solution until present on-going research cap-be completed.

The paper suggests érmored joint construction sealed with preformed
elastomeric sealers as the most advahtageous solution to the problem

of sealing joints in bridges.
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PREFORMED ELASTOMERIC.BRIDGE JOINT SEALERS
INTERIM GUIDE FOR DESIGN AND CONSTRUCTION OF JOINTS
by
George S. Kozlov
. NEW JERSEY DEPARTMENT OF TRANSPORTATION

Division of.Research and Evaluation

INTRODUCTION

In 1965 the New Jersey Department of Transportation initiated a

“research study dealing with Preformed Sealers for Bridge Decks. The

initial accomplishments of thjs study were presented in three previous
papers (1,2,3). In the first of these articles it was stated that

"the striking fact is the lack of an adequaté solution to this problem"
(sealing of joints in bridges). In this and the subsequent paper§

a sqccession of so]ution; was offered covering the design of sealers
and joints, the appiication of the design, as well as the thermal
characteristics of bridge end movements.. Since that time two structures -
have been built utilizing experimentally thése suggested design and

construction procedures.
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On two bfidges of the New Jersey state route system (Bridges #1
and #5, Route #29, Section 12b-11a), all joints were redesigned and
Constructed as recommended by the research. ‘Armored and sawed joint
construction was utilized for expansion and fixed joints respectively.

Basically, the results of this experiment shall be the subject

of this paper.

THE EXPERIMENT

Th? subject experiment was developed and executed utilizing as

a basis the techniqpes outlined in the first two papers (1,2). The
. specific procedures used are summarized in the attached Appendices
‘"A", “B" and “"C" which déscribe, respectiQe]y, the design of the sealer,
the design of the joint armor} and construction procedures of an

armored joint. The sawed joint'procedure is omitted because it proved
ineffectual and it'; implementation is not going to be recommended.

As part of the experiment the sealer material was eva]uated_in accordance
with latest New Jersey’Department of Transportafion Preformed Sealer
specifications, which were also discussed in the second paper (2) under
the.éhapters on "Material Specification" and in the Appendix.

: Unfortunately, there were deviations in design and especially in

execution of construction from that recommended by Research, either by
mitual agreement but mostly due to circumstarices beyond the control of

the writer, who is the priﬁcipa] researcher for this study. The actual
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design and the construction of joints and ihsta]]ation of sealers was
performed as is usua]fy practicediby the New Jersey Stafe Department

of Transportation, i.e.,for the design to be accomplished by consultants.
The.result was that the jbint armament was designed by a consultant,

who, for example, specified much too excessive an anchor spacing,

‘18 inches, and supplied supplemental construction drawings with even

less information on them than the instructional plané origfnally offered
by research. The construction was, on the other ‘hand, quite often
performed in comp]ete‘diSregard toxthese supplemental drawings.

Due to the persistent insistence of the research observers, the
anéhorage was supp]eménted by we]ding évery available reinforcement bar
to the joint's armor, while the obvious construction errors were remedied

one way'or another. Regrettably, some construction deviations, such as

. in the forming and sawing of joints, could not be remedied, thus jeopérdizing
to some degree the efforts. These were the basic observations which are

 mentioned here in order to substantiate the conclusions and recommendations

| that follow.

The two experimental bridges have now been open to traffic for almost
one full year. In the spring of this year a Dye Test was performed on
these bridges for the purpose of detecting joint leakage. The description

and analysis of this test are provided in Appendix "D".

CONCLUSIONS

The principal conclusion of this experiment, from the point of view
of the researcher, is that the basic design and itsvapplication is a
success. The behavior of joints, sealers, etc., even the malfunctioning

of them is as anticipated.
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Itfis time that some of us recognize and‘a11 of us admit the

realities of joint design and construction. There is NO MATERIAL AND

NO METHOD OF ITS APPLICATION THAT WILL BE ABLE TO SUCCEED UNLESS IT

CAN OVERCOME TOTALLY INADEQUATE QUALITY CONTROLS IN CONSTRUCTION;

For this reason alone the formed and sawed joint methods of construction

must fail. In fact, in the opinion of the writer, unless joint-sealing

- and construction is placed into the hands of specialists, no further

advancehent in this field can be expected and without adequate construction
supervision even this will not succeed. The additional conclusiOns and |
design recommendation that follow are be]ieQed to reflect to the utmost
the acquired knowledge and the recognition of fhe existing realities in

the design and construction fields.

Specifically, these are the conclusions derived from the study of

“the two experimental bridges:

1. To date the sawed and armored joints oﬁ both subject bridges -
do not leak.
.. 2. The experimental design approach initiated on these bridgés
has proved its merit. Briefly, basic design principles are:
2.1 Main sealers are placéd out to out.in a straight deck joint.
-2.2 SideQa1k sealers are placed also out to out, i.e., bottom
of curb to outsfde with only one vertical sh§1low bent
(SO°) at the curb. For details see Figures B2 through B5.

3. SéWed joints are functioning well because, in spite of the rather
poor quality of construction, they are "fixed joints" in which the
advantages of design developed by Research are clearly manifested.
To remedy the resu]ts>of»poor.sawed joints construction the '

sealers in some of them might be replaced. To this and any
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other similar effort the fo]lowing Qord of caution is offered:
When sealers in fixed joiﬁts (sawed) are feplaced, as they
might and should be in at least Bridge #1, care must be taken
not to jeopardize the functional efficiency of the replacement
sealers. After the sealer is removed, joinfs must be thoroughly
cieaned and adequate1y repaired and prepared. Immediately
thereafter a proper size continuous sealer should be installed
in accordance with the originally established procedures.
Sufficiently prior to installation, sealers musf be. tested and
approved by the Departmént's Material Division laboratory. If
the contractor is not adequately supervised, one can be sufe of

~ gross violations on every step.

4. The armored type of joint design is the most advantageous of

existing solutions to the joint design problem.

RECOMMENDATIONS

Based on the preceding conclusions summarized'§bove, it is only logical
to suggest the following actions:
1. Adoption of bridge joint design approach as outlined in the‘New
‘ Jersey State Report #29 and later published in HRR #200 & #287
'and once more summarized in Appendix‘"A". In both experimental
bridges, design and development of joints was fashioned in
accordance with suggestions made in the report and papers.
2. Adoption of the design and construction procedures for joint
armor as origfnal]y suggested by the researcher. For clarification pWeasé

.

see Appendix "B" and "C". For further illustration of armored joint
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details designland development, llaldemar Koester's book (4)
is recommended. |

3. For bridges with spans larger than indicated either in Table Al

or A2 in Appendix "A" experimental installation of "modular
sealing system" advocated by S. C. Watson (5) should be attempted.
Its design approach is similar to the one suggested above.

4. Concerning the design of joint annor‘some additions to the above

suggestions are further offered. Iﬁ the opinion of the writer‘

fhe best guidelinés for design of armor are proVided in the

"Technical Memorandum (Bridges) No. B.E6‘.l by A. D. Holland,

Deputy Chief-Engineer, Bridges, Engineering Division, Ministry

of Transport, England (§),'w{th following clarifications by

Mr. L. G. Deuce, Assistant Chief'Ehgineer, in behalf of Mr.

Holland:

4.1 Regarding Clause 7e, the use of anchor bars was not
generally recommended because (from the Survey of
Expan;ion Joints-in the UK mentioned in.BEG) such
details did not appear to be altogether satisfactory
and principally because they are difficult to repair

when they do prove to be faulty. However, soundly

constructed joints designed in accordance with the

instructions given in Clause 7e should be satisfactory

and it is not proposed to repeat the first sentence
of this sub-clause in'the revised edition of the Memo.
4.2 In Clause 7d "Base plates with holding down bolts",

the word "base" is being dropped and it was not intended

to 1imit the application of the rules from applying to
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the turned down angle type of armduring. It has a

particular connotation where additional surface plates
are bolted to anchored base plates.
4.3 With regard to the loads to be used fn the design of the

armor Mr. Deuce further writes - the vertical loading is

taken directly from BS 153(7) and has not so far been

substantiated by actual loading measﬁrements on joints.

The horizontal loading was recommended as a result of

the Survey of Expansion Joints.

(please see. also the note following Clause 7d ii1i).
In the U.S.A. there seems to be no specification available that
is directly involved in the design of Armored Joints. For this
feason to fill at least an interim neéd, the writer has adopted
the existing AASHO specification'(§) fdr this purpose, as shown
in the Appendix "D". '

Future Research - Dynamic Load Tests for Armored Bridge Joints:

A)though various types of armored joints are offered, their
design is often questionab]e.from strﬁctura] és well as
functional points of viey.
" Considering the structural aspect of the design of an armored
joint there are basically two prob]emS'Which may lead to either‘
structural failure or, En the other hand, gross over-design. )

The first problem is that of determining accurate load distrib-

~ution factors and dynamic load and impact factors. The second

problem is in the actual stress analysis of the structurally
indeterminate armored joint. '
One approach to these design problems is that of designing and

building an armored joint based 'on existing techniques and
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knowledge, instruméntfng thé structure for stress {strain)
and load determination, and running live load tests on the
joint. This may be accomp1ished via the use of electric
strain gages and electronic préssure'transducers and dynamic
resﬁonse recording equipment such és visual, multi-trace
oscilloscopes. In gereral, in order to get a detailed picture
of loads and strains, electronic strain gages would be placed
in areas of anticipated maximum strains on anchofage members
of the armored joint and perhabs pressure cells could be
placed on the under-side of the armor.
The instrumentation would take in at least 3 feet of joint
in order to include the effect of distribution. Live load
tests may consist of a héavi1y~1oéded truck of known wheel
loads passing ove;\the joint at various speeds until the
worst (reasonable) case is encountered; or, they méy simply
consist of "typical™ highway traffiﬁ after the jdint is

- opened to traffic. | ‘
The strain'gége results would be used to determine maximum
stresses in the members of the armored joint. The load cells
‘viould be uséd to determine “"effective" load areas or load
distribution facfors;
On the basis of data, it is believed enough information could
be gathered not only to identify the design method but also

more importantly, the loads and their distribution.
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It cﬁu]d evolve .into a rather expensiye research, but to the
extent as planned here it need not bé; Anyhow, this research,
if successful, could pay for itself many, many times over.
It must be realized that this is an integral part of current
research efforts to develop properly seaied bridge joints;
in view of this, the cost benefits of this particular branch

"~ of research may obviously be ﬁuite substantial on a long-term

basis. However, at this time the funds and opportunity to

B

materialize these tests are lacking.

SIGNIFICANCE OF FINDINGS AND GENERAL CONCLUSIVE COMMENTS

This experimental construction,inciudes only two bridges each having
'6n1y one simp]e span, yet far feaching conclusions and broad recommendations
have been made in this paper. This is possible because these experimental
installations cu1minate several years of research effort in this field.
The'fecohmendations made here are presen£e3.0n1y as guide lines for which,
in the absence of any other similar data, the need is great. As already
indicated, these are offezsd as an interim solut{on until more

scientific factual information becomes available.
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- APPENDIX "A"

DESIGN PROCEDURE FOR SEALERS

The design procedure described heré accomplishes, basically, two
purposes. It establishes the size of sealer to be used in a joint, and
‘ it determines at what width the joinf must be constructed in order to
insure the effectiveness of the sealer. To utilize these procedures one

must set forth ahead of time the capabilities of the sea]ér in terms of

1t

max
is the ratio of the sealers width of a certain level of compression to

three parameters - "X > “Yavg"J and "Zmin"' Each of the parameters

its original preformed width "wn", multiplied by 100. "Zmin" is the

value of the ratio at the maximum permitted compression of the sealer.

"Yayg" is the desired value of the ratio at the time of sealer installation.

"Xmax" 1s the value of the\;atio at the minimum permitted compression of
the sealer (enough compression to prevent leakage between sealer and joint
face). These-}atios ér limits are adapted frbm the DuPont'publication
"Size Selection of Neoprene Compression Joint Seals.”

It 1s necessary to mention that for now the Vimits "Xpax"s "Yavg's
and "Zmin" are empirical values-based on experience. For the type of
-sealers present1y available it would appear -that "Xmax" can be no more then
80%, "Zmin" shoq1d be 40% to 50%, and therefore "Yévg" should be approximately
60%. | |

The design essentially consists of establishing from Figure Al the
maximum expansion and contractionAmovements to be experienced at the joint
for expected differences betweén insta]lat%oq deck temperature and subseqﬁeﬁt
deck temperatures. Using these movements and applying the “"X_. ", "Y, ", and

max * avg
"Inin" values to an estimated sealer size, the construction width of the joint



-12-
- George S. Kozlov

is then determined through a trial and efrof process.

.Tb illustrate the application of charts Fig. A] and A2, and to show here-
after the method used in sizing sealers and joints, a solution for a bridge With
a span L - 60 ft. follows.

For the State of New Jersey a concrete temperature range of 0° fo 100°F
is ésgumed as being rea]ﬁstic.' The wide range of sealer installation and
‘ construbtion temperatures of 30°F to 90°F is §é1ected with required limits on
efficiency coefficients taken as: |
' 3min) and 100°F,

Yavg = $60% at installation width of joint (wjinst

Zoin = t40% at minimum width of joint (W

} and installation

temperature from 30°F to 90°F.

Xmax = ¥70% at maximum width of joint (wjmax

Step 1. For utilizing chart, Fig. Al, we consider first that the maximum

) and 0°F. *

differences between the extreme temperafures of concrete and of installation

are At = 70°F (100" - 30°) and at = 90°F(90°-0°)0n this basis we can read

off the chart that a = 0;28 in. for expansion and 0.36 in. for contraction.
Step. 2. (See Tables A3 and A4) by estimating the sealer size Wy ; 2.5 in.

and utilizing the limits Z = 0.4 Wn.and X = 0.7 W, we find from chart Fig. A2

that: Wj . = 1.0 in., and ¥; = 1.75 in.
min

Imax
Mimax ~ Mimin _ 0.75 . |
. max2 Jmin . -2 = 0.375 in > 0.36 in. (max..joint movement).

Thus, the joint construction width should be:

= 1-3/8" with Y.

chonstr. instal. = 0.564, .
The width of joint (chbnstr.) is measured at the upper portion of the joint
where the sealer is located. .

(Approximate place fof Figs. Al and A2 and Tables A3 and A4)

* Note: An "Xpax" of 70% is advisable in case of formed joint construction.
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APPENDIX “B"

- CONSTRUCTIOM PROCEDURE FOR ARMORED JOINTS

The concept of this method is that the whole system (armor plates with
straps and seats welded to them, sealer properly precomﬁressed between the
plates and the supporting elements, such as c]amp; and attached bolts) is
pkeassembled and then placed into the joint before the concrete is poured.

There are many ways of doing the above. The procedure used should
satisfy the design requirements on the one hand, and on thé other, it must
give the fullest possible consideration to the de facto construction practices;

On this basis, the best approach would be to have the elements of the
system preassembled to-the fullest practicable degree, delivered to the con-
struction site and there the assembly compTetéd. The deck should be poured
so as to leave the necessary\Fecess with deck reinforcement broperWy extended
into ft. After the concrete {s set, the assembly can be placed into the‘

.recess, properly_1ocated} and the width of the joint between the armor plates
adjusted in accordance with the design requifements;’then‘the bar-straps
should be welded to the main deck reinforcement. The recess should be filled
to the level "A" with optimum-packed-up concrete of good quality. After the
concrete‘in the recess is set, the supporting elements should be removed and
the surfaciﬁg of the deck at the joint carefu]1y completed.

This procédufe, with a 1ittle care in construction, should give a satis-
factorily sealed joint.v

The armored deck joints should be continuous throughout the full width
of the deck, and termmination should be accom¢1i§hed as shown in Figs. B2
through B5. It is obvious that the armor is utilized for a dual purpose:

to armor the joints where necessary, and to form the best sealed joint possible.
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‘The seal-groove in the sidewalk should also be armored in the
samé manner, with the curb and outside ends installed as shown in
Figures Bl through BS, but a stay—in;p]ace anchor seat could be added
in the curb end at the bottom outside face of the armor shapes.

A1l steel of the armor network should be painted. In addition
it fs recommended that the arﬁor be of ASTM A-242 steel. The stable

rust characteristics of this material will serve advantageously in

those areas where paint is likely to deferiorate rapidly with traffic.

Standard lubricant-adhesive shall be applied on both sides of
the sealer when located in the armor.

(Approximate place for Figures B1 through B5)

-14-
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APPENDIX " <"

ARMORED JOINT DESIGN

)

a 7 l‘l -
= % LE ANCHOR,
e \zro.c.

.i%' STIEFRENER
@f420%0c.

4 . (W :
. T
\-
-\
» " } 1 " M
B Xz ANcHOR @ 4"0.C.

For‘design purposes only, assume that < \

concrete above line L-K gives no support - \
to angle.

\ y
LOADS

For reference please see AASHO, 1969 (8)
paragraph 1,2.5 (HS 20-44):

Concentrated Loads (for shear): 26.0 kips

Kheel load (for horizontal shear): 16.0 kips
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pafagraph'1.2;12(C) Impact fraction: . 30%
| Friction factor for horizontal load: 0.75
paragraph 1.3.2(H) Cantilever Slabs: -
| Moment per foot of slab ' = %X;
Case B: E = 0.35 X + 3.2,
vV

H=160*xQ75 =120 /L

T Zi 1 VERG 00D %26.0=33.8 K/E

?9 x a.o”-- o 1OAD DISTRIBUTION
“to). | E, =0O25x0.5+3.2 =3.372FT
' | Eizf=ﬂﬂ55-22 FT A

Ex=0.35 20,17 +3,.2=3.26 FT.

b —

In absence of definite guide]ines I am exercising my judgment in nakwng

reasonably severe assumptions. This is what W. Koester said about it in
his previously referred bceok:

"The severity of the forces acting on the edges of the joint increases with
the gap width. This necessitates the provision of a steel edge-protection
strip which must be so rigid and so closely anchored that it forms an
indissoluble composite structure with the bridge deck. The prerequisite for

this is that the steel components should be securely joined to the concrete
at all contact surfaces."
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\ v MO‘MENT ABOUT SubrazT A
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® C=gxR=w \VAVETSWL

__ZI 3__3§_ \zo .
c 16\/5575> 320/

% oS 'c=|4.05\</:t
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T= -§R=?§_\/VE+HZ :
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=255 3.8 12.0° -
T 495\/ 22+ (&)

T=577«/FT.

IF: T=VT,2+T.2
AND .Tv =TH _ (@ 4—50)

THAN (T =T, = O.707T = 4.05 M/—f-'T.
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| " WELDING STRESSES |
1 P See "Manual of Design for ARC Welded Stee1
Structures" Air Reduction, N.Y.(9)
. '- o _ 5.
T \ HL—HR—H‘ﬁth,
H
Pr 207707 fa., DL,
: Hg o o
AT TY _‘E;:L-_O _ (Ty—Pr)x{—g-L=HL_><,-§L
S | »
] e ;
A . -
«ﬁ"/ %L . T :
. g THEREFORE ; |
N B | K
Hy fh~="5%<Tv‘o-7O7fAu.DL\> 5
ALT. | ——- - |
0 S I .
o) fv - 2L+L‘ 1
]
..‘J

fr=\ A Z*ffvz ;

| | FOR ANCHORS @12"0.C.:
- AR T, = 408,

/ ~3 L, = ‘.5:(WXDTH oF $TRAP)
‘ / L = 1.O !
ALT. 2 D= %” Size o= WELD)
fr= O.T07fs..D

| fh 555 (4-08—0-55\f)'= 13.85-113f

fy=%2‘95'a_=l.)7

ozztf' \[(15 8% -1, xsf) +1. l7

L —an = Y
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ALTERNATE 1, AncHors @ 12"0o.c.
Q. 707 xfxDx2L = C

f“‘ - - 14-.03 - S.8 .
.41 x DxL. O.442 L L ?

For L=3.0In. eacH Sipe

N |. & K

f= g5 =102 < fu
Braring

CAVAILABLE L = 9D.00n.

ASSUMING TRIANGULAR BEARING DISTRIBUTION *
PBrarivug SsStTrESs <a L Be

., =-C __ &  _2C _ 2Z2xi4.03 _ IB.T3
fBEAR~ A T BxE T BT TS0 - L

_ 8.73 __= K |
f oeam= T E-=208 K 2 D> i

ALTERNATE 2 N ANcHoRS (WEL.D!NG» s*rfaassas>
O.707fxDx2(a+b)xn = C

F = = =493  _ e95 |
CTO7T*D =D, 75 x n c.a’3d3xn | @ ?

Fomr N=2 or &G& n.O.C. ¢

(']ﬁ = 1825 -a.5 K m'2 <fAu_>

SHEA fESﬂ‘FtEasssssass .

= = - 14.03 = 250 ,
SH T AN T 031Bx15xN I A T

For MN=2 :

250 _ 3 :
JC:H“ = .-IZ.E:» \h2<.7CALL..
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Bearing  (Avreruars 2)

AVA! tabre L =10:Bin.-

J[’ — < ~ 2xC _ _ 2xi40B _ |78
BEAR T Ex 5xn ™ I,5xLxn 1SxI0BxnT N ?

For N=3 or e 4N OcC.

IJ[‘BEAR = 2£5-=0593 K/mz <:fA‘-L‘

Use | E)o-r'rem ANCHOR S @& 4 in. o.c.

TENSION STRESSES N Tor ANCHORS e

BPovp StreEsses

ASSUMING THAT HOOK SHALL pDeEvELore 5O %

OF THE ALLOWABRLE STRESS N ’TF%E&.EE?TT=1F\F9 3

THE SOoND STRESS SHALL B -

/ o T - 577 - 9.77 -
Powne = 3 (A+B)Lxz ~ 7.5 x U L0

Foc; L 7"'

' _ o777 _ ® |
JCBQND_ 7o =0O- 1 ./mz <fALL
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i Headers

Before ccncluding‘this memerandum, I‘feel it is 1mperat1ve‘that problems
and design associated with headars should be at least aired here.

Failure of headers is not uncemmon and has been persdnna1y observed.
1 believe that causes for their failure are as follows:

1. Loading, such as indicated in armor design.
2. Inadequate preparation of the backfill.
3. Concrete apprcach slabs directly supported by headérs.

For the second problem, obviously I can suggest only one remedy -

“improvement of quality control in construction.

" DESIGN (suggested approach):

Vv Again as before:
b , Concentrated loads: 26.0 kips
' Y. H Whea) loads for horizontal shear:
__T"‘?' 16.0 kips '
,T1’ | d T}‘ Impact fraction: 30%
-4 } : .
" | T ' Friction factor for tire
| d Iy , against concrete: 1.0
y
H
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CANTILEVER  SiLams

NMoMENT PER FooT ofF ssLam = X,

WHERE B =035 X +3.2 |

k4
THUus [ V=23.8 K/E
H=160x10=16.0"

LeaD DisTrRiIBUTION,

E=025*1.5+3,2=3.725FT.

MonmENT ABouT PLaneE A-B”

_a3.& b 16.0 1} . k.
M=S3725 > 5 + 5355 N +Rs x &

TOTAL VERTICAL LOAD |5

N= 232 +O.15 % 1.5%x 1.O

ReNFoRcamManT Demian (10):

Z= lzr:M + d”(n)

#DEN(Z =_L)! ( /FT \VlDTH)
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/Although the stresses in vicinity of point "A" which shall be
due-to moving 1qads, are somewhat smaller, it is suggested to use the
same reinforéement on both sides of ﬁ header.

- A few words about approach slabs seem warranted before concluding
this ana]ysis.' The problem of approach slabs is a very complex one,
espééia]]y if a rigid slab is.supported on one end elastically and on
another end off a vertically rigid but horizontally flimsy support,
such as a'header would be.

In such a case the effect_én a header would be vertically an
eccentrically located static load and a distinctly possible substantial
horizontal static force, and of course dynamic reactions in addition to
thosefa]keady discussed. .

In this paper I shall not further discuss the problem of approach
slabs nor suggest remedies since the prime purpose of this work is thé
sealing of joints; However, it must be said that obviously a joint
which is not‘permitted to function as designed cannot be sealed. Even
a perféct solution of the joint séa]ing problem shall be useless if a
header failure, from whatever cause, disallows proper functioning §f
the joint. _

In the experimental bridges approach stabs were removed, but also
grossly inadequate preparatibn of the backfi]] had to be combated.

In conclusion it should be stated that obviously the design and
construction of armor anéhorage and headers.is a very serious problem
which to date apparently is being sometimes taken too lightly. The
above offered suggestions should serve to air the related problems and

perhaps help to alleviate them.
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APPENDIX "D"

DYE TESTS ON BRIDGES #1 & #5 OF ROUTE #28

On March 16, 1970, dye tests vere performed on the two experimental
bridges>of Route 29, designated as Bridges #1 and #5. The purpose of the
tests is to study the sealing performance of bridge joint sealing techniques.

Specifica]]y, various colors of dye are used to locate the origin and
determine the.cause of leaks in bridge joint seélers. In addition, the dyes

may be traced by observation of their destination. In ordef to. add to the

completeness of these initial tests which were performed during a day of

clear, dry, freezing weather, observation of the bridge joints and abutments
was repeated on March 18 during light raiﬁ and_sieet. Additional dye was
also poured on March 18. '

For the purpose’of clarification, schematic diagrams of each bridge, .
Figs. €1 and C2, together with explanatory notes follow.

NOTES FOR BRIDGE #1
(FIG. CT)

1. Blue dye was poured on the safety walk sealer; no leaks were observed.

2. Pink dye was poured on the main sealer in the gutter area. The dye
acgumulated and ran along the gutter. No leaks were observed either down through
the sealer or through the junctiqn of the main sealer and the walkway sealer,

3. Blue dye was poured directly into a hole in the top surface of the
sealer. The dye was not observed to have traveled to any other point. It is
recormended that a large amount of dye be poured in this hole during the next
dye tests in order to determine its final destination.

4. Yellow dye was poured on most of the 1éngth of the joint sealer. No

leaks were observed. The dye sihp]y flowed to the gutter of the bridge.
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5. Blue dye was poured on the walkway se$1er and on the main sealer in
the,gutte} area; no leaks wvere observed. | |

6. Blue dye was poured on the walkway sealer and on the main sealer in
the gutter area; no leaks were observed.

7.. daroon dye was poured on the main sealer in the gutter area; no leaks
were observed. The dye did not run off the end of the main sealer, showing
that the.junction of the main sealer and the wa]kﬁay sealer is, to déte, sealed.

(Approximate place for Fig. C1)

NOTES FOR BRIDGE #5
(FIG. C2)

1. Blue dye was poﬁred on the.sea1er fn the gutter area. MNone of this
dye was observed to have leaked through the jeint; the excess dye flowed down
the gutter. |

2. Maroon dye was poureg on the sealers in the gutter area and in the
safety walk. This dye did not\seepkdown through either the main joint sealer

or the safety walk sealer. Excess dye flowed through the junction of the main

- sealer and the walkway sealer to the outer end of the main sealer and then down

the abutment.

3. Maroon dye was poured on the main sealer in the gutter area and on
the safety walk sealer. A small trace of dye leaked down through the Wa]kway
sealer; the remainder accumulated in the gutter. -

4, Blue dye was poured where indicated on the sealer of ihe divider; on
the walkway sealer, and on the main sea]ér in the gutter area. One leak was
observed at the junction of the divider sealer and the walkway sealer.

5. Yellow dye was poured alqng the length of the sealer indicated. The
dye was obserQed to flow to the hole at the junetion of the divider sealers;

through which it proceeded downward to ‘the bridge substructures.
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6. Red dye was poured where indicated on the sealer of the divider, on
the Bridge #4 walkway sealer and on the hot poured main joint sealer of
Bridge #4. Only one small leak was observed; it was not possible to accurately
locate the leak on the topside of thé bridge. It was determined that this

leak does not contribute to, or interfere with the other leaks in the area

(notes 4 and 5).

(Approximate place for Fig. C2)
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Temperature Range:

Table A 3
Guide to the design of sealers

0° to 100°F

Construction Vemperature: 30° to 90°F
Installation Temperature: 30° to 90°F
Degrees of Eff1c?ency. Zmin = + 0.50 wn
Yaverage =+ 0.60 to 0.65 W
. - n
Xnax = + 0.80 W
@100°F NG 830° to SO°F NG @ 0°F Limits
W W, 1 At=70° M, Y  at=90° W, CX of Span
n i, 3 J
min. - MmaX.
: 0.875 0.58  0.00 . 0.00 0.875° 0.58
1 172" 7/8" 0.58° e Up to £0°
0.695 0.46  0.18 - 0.24 ~ 1.115  0.74
0.945 0.54  0.18 0.24 1.365 ~ 0.78
1 3/4" | g 11/8"  0.64 | 40" to 45
0.915 - 0.52  o0.21 0.27  1.395 0.80
: 1.04 0.52 0.21 : . 0.27  1.82 0.76 .
2" - 11/4"  0.625 . - 45" to 55°
1.00 .0.50  0.25 0.33  1.58 0.79.
1.25 0.50  0.25 0.33 1.83  0.73
2 1/2" 11/2"  0.60 - 55' to 70°
T 1.18 0.47  0.32 S 0.42  1.92 0.77
: 1.555 0.52 . 0.32 0.42  2.295 ° 0.765 S
3" 17/8"  0.625 70* to SC!
1.455 0.485. 0.42 0.53  2.405  0.80
'2.08 0.52  0.42 0.53  3.03 0.76
4" . 2 1/2" ~ 0.625 90" to 120°
1.95 0.49  0.55 0.717 3.2 0.80
2.575 0.515 0.55 0.71  3.83  0.77 . N
ghw ~ 31/8"  0.625 120" to 150°
2.435  0.49 . 0.69 ‘ * 0.89 4.015  0.80
‘ 3.06 - 0.51  0.69 0.89  4.64 0.77
6\ * 3 3/4" _0.625 150" to 1&g
2.92 0.49  0.83 4 1.07 4.82 0.8

.

NOTE: A1l the above temperatufes afe those of the concrete. Since these temperatures

cannot readily be measured, the daily average temperature of the air with a

tolerance of +5 to +10°F would be presently acceptable.

* Because of the lack of experience with these two largest sizes. it is pre-
ferable not to use the sealer widths W, = 5" and 6" until further data are

available.
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GUIDE TO THE DESIGN OF SEALERS

Temperature Range: 0%°to 100°9F
Construction Temperature: 30°2 to 90°F
Installation Temperature: 30° to 90°F

Degrees of Efficiency: Zmin = 0.40 W+
average - 0.60 Wp2
 Xnax = 0.80 W2
@100°F AB @30° to 90%F  Ae @ 0°%F  Limits
Wy W z at=70° W Y At=90° W X of Span
7 min. maXx
0.875 0.58 0.0 0.0 0.875 0.58 Up to
T . 7/8" 0.58
0.621 0.41 0.254 ©0.327. 1.202 0.80 55.0"
3 0.746 0.43 - 0.254 0.327 1.327 0.75 55.0' to
7 1" 0.57 |
0.700 0.40 0.300 - 0.386 1.386 0.79 65"
0.825 0.41 0.300 | 0.386 1.511 0.76 65.0' to
2n . 1-1/8" 0.56 | .
0.778 0.39 0.347 . o 0.446 1.571 0.79 75°
© 1.153 . 0.46 0.347 0.446 1.946 0.78  75' to
235" 15" 0.60 _
1.084 0.43 0.416 0.535 2.035 0.8] 90
1.334 0.44 0.416  0.535 2.285 0.76 90" to
3" 1-3/4* 0.58
~1.242. 0.41 0.508 . 0.653 .2.403 0.80 110"
1.867 0.47 0.508 0.653 3.028 0.75  110' to
Av 2-3/8'" 0.59 ’
©1.682  0.42 0:693 - _ 0.891 3.266 0.81 150"
2.182 0.44 0.693 0.891 3.766 0.75 150" to
gk 2-7/8" 0.57 ' -
1.951 0.39 0.924 1.188 4.063  0.81 200"
2.576 0.42 0.924 | R 1.188 4.688 0.78 200" to
6 * _ 31" 0.58
. 2.484  0.41 1.016 | 1.307 4.807 0.80 220"

NOTE: A1l the above temperatures are those of the concrete. Since these
temperatures cannot readily be measured, the daily ayerage
temperature of the air with a tolerance of +5 to +10°F would be
presently acceptab]e

® Because of the 1ack of exper1ence with these two largest sizes,
it is preferable not to use the sealer widths Wp = 5" and 6" until
further data are available.



Schematic Diagram of Bridge_#l, Rt.29

Walkway |~ /

Sealer ~ |

=
(=
=
> \__|_Watkway
) R ' Sealer -
S BRIDGE *+1. -
D
Y

| walk ay ‘/De’e/

—WaIRwW )

bOf/'
&

Q’)- Sealer

Safety Walk

Walkway _
Secaler

y

FlC. Cl



Schematic Diagram of Bridge 5, Rt. 29
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