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INTRODUCTION 

I n earl y s ummer of 1989 the p ropone nts of a British bridge joint 
system, PAVETECH, expressed a desire to introduce the system to US 
ma rkets a nd were will ing, t h rough t heir US lisencee , to perform a 
jo i nt installation without charge . Thi s init i a l r eport briefly 
describes t h e i nstalla tio n o f a PAVETECH Bridge Join t System at a 
l ocation where the standard sawed and seal ed join t had f ailed s hortly 
after cons t ruction. 

PROJECT DESCRIPTION AND BRIDGE CONDITION 

The test l ocat i on i s a joint in Bridge #44 on US Rte 2 in 
Waterbu ry Vt. Thi s i s a 3 span WF Be am , composite bridge with a 
reinforced concrete deck, over the Little River, built in 1961 . Thi s 
two lane (34 ' x 229') bridge Has rehabi li tated i n 1986 under project IR 
Deck ( 3) . The r e pair included the installat ion of a preforme d s h eet 
membrane waterproofing system a nd a 2'' bitumi no us concrete overlay . 
The j oints are 34 ' long with a 26 degree s kew a ng l e . 

The joint to b e rehabilitated ha d fail ed a nd was open 
e nti re length. The origina l 3/4" wide j oint had opened to a 
of 1-3/4 " with an average of 5/8" gap between the seal a nt 
pavement faces . 
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Figure 1 i llustrates a typ i cal j o int of t he type which f a iled. 
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EXPERIMENTAL SYSTEM DESCRIPTION 

The PAVETECH Bridge joint system is a British proprietary product 
and proc edure ma nufactured i n t he Un ited States by Pavement Technology 
Systems Limi ted , 88 00 Governors Hi ll Drive , Suite 244 , Cincinnati , 
Ohio 45249 ( ph 513 683-7102) , and marketed and installed exclusively 
by l icensed applicators . T h e applicator for this installation was 
Davis & Swanson , P . O. box 293, West Main St . Tilton N.H. 03276 (ph 
603 286-8955) . 

The product literature i ndicates a service life of 6+ years with 
a warranty of 24 mon ths and promi ses it t o be completely waterproof . 

For details and complete appl ication instruc ti ons see APPENDI X A, 
manufacturer 's specifications for install ation procedures . Th ese 
specifications include a series of descriptive drawings of the 
application procedure. Figu re 2 illustrates a completed PAVETECH 
joint. 

PAV(T£CH BlN D( R AND AGGREGATE 
CONCRETE PAV[M(~T 

00 
o o 

CONCREH DECK ~o~ . ~ . 
oo oo 

• 0 - 0 • 

FIGURE 2 

2 



Although this installation was done at no charge fo r 
demonstration purpose, t he stated c ost for a completed join t is 
$200.00 per LF for 100 LF or less and varies f rom $120.00 to 180.00 
per LF for more t han 100 LF. 

INSTALLATION 

The initial saw cutting was performed on December 15 , 1989 by Vt . 
A. O.T. District 6 personnel . Two paral lel saw cuts were made 10'' from 
the center of the joint, to a depth of 1-3/4". 

On December 18 , 1989 the joint installation was accomplished . 
Air temperature at 7 : 30AM was -8 d egrees F. with partly c loudy skies . 
By 8:15AM the removal of the pavement was completed on t he westbound 
lane of t he bridge . By 9:20 am the heating , drying and cleaning of 
all s urfaces using a 3000 degree hot compressed air lance was 
completed . The backe r materi a l was inserted in the gap at a dept h 1" 
below the surface of the concrete deck. The gap width ranged from 1-
5/8 " to 1-3/4". The rubberized asphalt masti c binder wh ich had been 
heated to 335 +/- degr ees F in a doubl e walled , oil bath me lting 
kettle was the n poured into the gap by hand us ing coal hods. This 
seal was brough t up to the l ev e l of the top of the slab . As i t cooled 
i t contracted s lightly and l ef t a slight depression. Steel plates 6'' 
wide a nd 1/4 '' thick were then installed to bridge the gap. Nails were 
inserted through predrilled holes in the plate into t he seal ing 
mater ial. More hot binde r was t hen poured atop and allowed to flow 
under the plate as well as be ing squeegeed on the adjacent concrete 
surface to form a flat s urface slightly higher than the steel plates. 
Binder was also squeegeed up t he faces of the asphalt to seal the 
entire working trough . 

The specially sel ected aggregate was being heated in a drum 
mixer . Heat was being applie d through us e of t he hot lance directly 
into t he drum . Hot binder was then added to the heated aggregate and 
mi xed . After mixi ng the material was poured int o the trough and raked 
l evel . Two courses were applied with a hot b inder seal coat after 
each one. At 10:30 AM the surface course was applied. This c ourse 
uses a s maller s ize aggregate and is compac ted with a sidewalk roller . 
Following ro l ling the surface was coated with a squeegeed coat of 
binder. When the s urface was firm a grit was broadcast to preve nt 
tires from sti cking to the surface. 

By 11: 30 am a l l e quipme n t ha d been moved to the eastbound lane 
and traffic was permi tted on the new joint . By noon t he a ir 
temperature had ri sen to 20 d egrees F and a 20 MPH +/- wind was 
blowing . Installat ion of th e eastbound side j o int was completed by 
2:15 PM using the same procedure as in the morning . A l ight 
intermitte nt s nowfall occurred in the afternoon but it was not heavy 
enough to hinder the installation . 
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The applicator stated that the only deviation from standard 
procedu re Has t hat the aggregate was heated to t he maximum a llowable 
temperature i n order to s l ow the cooling o f the mix wh ich might occur 
while raking and placing, at the cold ambient tempe ratures . 

POST INSTALLATION TESTING AND OBSERVATION 

During the installation a s mall sample patch of binder was poured 
o n to a snow covered area of t he declt and allowed to cool . Th is sampl e 
was taken to the Materials & Research Laboratory where it was cut into 
1" wide strlps and stored in a freezer at 0 degrees F . On December 
29 , 1989, one of the str ips was removed and s tretched at an air 
temperature of 10 degrees F . Wh e n elongated the 7/16'' t h ick material 
stretched from 6 '' in length to 16" in length before breaking , an 
elongation of 260% . 

After testing it was noticed that the material was still slightly 
tacky at the break and the ends tended to rebond when stuck together , 
a lthough with no real strength. After several days at room 
temperature t he bond at t he break point had developed significant 
strength . Thi s rebonding would probably not occur in t he field due to 
contamination with dirt and moisture. 

On January 18 , 1990 , one month after installation, t h ere was a 
heavy rai nfall . Approxi matel y l/2 hou r after t he rain stopped it was 
observed that wate r was dr i pping from a plastic trough which had 
previously been i nstal l ed beneath the joint to protect t he pier cap . 
Because of the trough , the bottom of the j oint could not be seen. 

When the PAVETECH joint was installed t he joint in the curbs were 
n ot sealed . This i s to b e done in the early spring . The water 
dripping from t h e trough may have come from the curb joint at Lhe 
lower side of the b r idge deck. 

Some deterioration of t he binder/grit wea ring/seal c ourse was 
a l so noted . This deteriorat ion whic h is likely due to snowpl ow damage 
had exposed the aggre gate/binde r course . The damage is minor, limited 
to two areas . One area at centerl ine is about 2'' wide and one foot 
long along t he easterl y sawcut. The other area is located in the 
westbound l ane alon g the easterly sawcut and is also abou t 2" wide but 
a bout 3 ' long . Ne ither area is expect ed to degrade the seal. 

SUMMARY 

The installation was quickly and satisfactorily completed under 
a dverse weather conditions . All observers were impressed with the 
procedu re a nd material used . The cold e longation properti es of t h e 
binder s uggest that t he syste m may be able to withstand the severe 
e nvironme nt a nd resu l ting moveme n ts at t he instal lation s i te . 

FOLLOW UP 

This joint wil l be observed and evaluated fo r as long as it takes 
to d e t ermine its e ffectiven ess a n d service life. 
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PAVETECH BRI DGE J OINT SYSTEM 

SPECIFICATION FOR I NSTALLATION PROCEDURES 

I. SCOPE 

Thi s wo rk s hall cons i s t o f t he r emova l o f aspha lt paving a t bridge e x­
pans i o n a nd abutment joints , and t he furni sh i ng a nd insta ll ation of a 
combina tio n of s pecia ll y ble nded po lymer- mod i fi ed asphal t a nd s e l ected 
agg r ega te , which i s f l ex ible and wa t e rproof. Overal l hor izonta l moveme nt 
c haracter is t i cs mus t no t e xc eed 1- 1/2" per joint. 

II. DEFINITION OF TERHS 

Abutme n t J o int - The in t e r face o f th e abu tme nt wal l and t he as phalt pavemen t 

Expansion Joint - Th e cons truction j o in t be t wee n a dj acen t b r idge dec k 
s l abs 

Moveme nt Ga p - The gap be tween ad j ac ent b r i dge deck s l a bs 

II I. MATERIALS 

A. Binde r 

Type 
So f t en i ng Point 
Fl ow 
Pe net r a t ion 
Ext e ns i on 
Resi lience 
Tensi l e Adhesion 
Speci fi c Grav i ty 
Pou r i ng Tempe r a t u r e 
Ma x. S3fe Hea t ing Temp. 

B. Agg r ega t e 

Type 
Gradoti o n 

Spe ci f i e Cr .cv i ty 
l;;10 Co•1t v 11 t 

PotCk;J:.; i n;.; 

Al 

PAVETECH BJ S Bi nd e r 
180°F 
3 mm. max . @ 140°F 
9 n~ . ma x . @ 77 °F 
SOZ @ -20°F ( J cy c l e~) 
604 mi n. @ 77° F 
700% mi n . 
1 .1 +/-0 .05 
320cF - J5 0° F' 
J 65 °F 

Pr ocessed , d ried g r a ni t e 
95 - 100% pass i ng 7/8" 
30 - 507. pas s 1ng 5/ 8 " 
10 - 257. pass 1ng 1/2" 
0 - 10% pa ss 1ng J / 8" 

2 . n ~ 

L c s !: t h :111 5% 
I 00 p OUIIU h <~g~ 
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C. Backer Rod 

Property Nominal Value Test Hethod 

3 
Density, 1 b sIf t 
Tensile Strengt h, psi 
Water Absor p tion by Volume 7. 
Comp res sion Deflection@ 

8 psi, 7. 
Temperature Resist~nce, oF 

D. Bond Breaker 

2.0 
25 
0.5 

25 
-4 5 t 0 +4 so 

ASTM 0 1622 
ASU1 0 16 23 
ASTM c 509 

AS H I 0 162 1 

Width / 
Movement Gap , Inches Materail Inches Gauge 

2 I /2 
2 I /2 

E. Safety Provisions 

Aluminum 
Mi l d Steel 

4 
6 I I 4" 

Personnel shal l be thoroughly trained in the sa fe handling of materials 
in accordance with the manufacturers instructions. Protec tive c l othing 
s hall be required to prevent accidental contact of heated materials 
with e xposed skin. Al l materials s hall be used in s uch a manner 
as to minimize persona l and environmental hazards as approved by 
the Engineer. 

IV . INSTALLATION METHODS 

A. Removal of Aspha l t Paving and/or Existing ·Joint ·Materia l s 

Saw cut to ful l depth of exis t ing materials pa r a llel to expansion 
joint center and at 6- 12 inches on eithe r side. For abutment joint, 
one saw cut sha l l be made 12-24 i nches from joint inte r face , parallel 
with interface. Remove asphal t or joint material between saw cuts 
o r bet ween saw cut and joint interface. 

B. Preparation of Su r faces 

All exposed horizontal and vertical surfaces of the join t and movement 
gap shalt be tho roughly cleaned and d ri ed using a ho t comp ressed 
air (H.C.A.) Lance, l'todel 63. H.C.A. Lance s hall produce a 
flame-r~ta rd ed air s tream t emperature of J000° F , at a ve locity 0f 
3000 feet per second a t 15 psig ch:lmbcr pressure. 

Repairs to damaged conc rete arrisses shal l b e made as directed by 
t h e Engineer, using epoxy p<.~tching m;.~terials in strict accordd iH:c 
with the manufactu r ers inscructions. 

A2 APPENDIX A 



-3-

C. Caulk i ng and Sealing Movemen t Gap 

The movemen t ga p shall be caulked with a bac ker r od o f suitab l e 
d iame t e r p l aced at a de pth to e nsu re a correct width/dept h ratio of 
BJS Binde r placed i n the movement gap, according to the dimens ions 
o f th e gap . 

D. Bond Breaker 

The bond breake r plate shal l be fixed to t he base of th e joint, cen t ered 
ove r the movement ga p and secured by nails o r s p i kes th rough th e 
caulking throughout the length of the jo i nt . Plates s ha~l be l a pped 
as necessa ry t o accomodate d i fferent j oint l e ngths. 

E. Seal i ng Exposed Sur faces 

Al l prepared , exposed s urfaces of the join t sha ll be sea l ed with 
PAVETECH BJS Binder. 

F. Preparation of Aggr ega t e 

Grani te aggregate shall be heated to a temperature of 200°F to 250°F 
in a s uitab le r o t a ting d r um blending unit with heat source attached 
or using th e H. C. A. Lance, Model 63 . 

G. Placement of Prepa r ed Ma t e r ials 

Heated agg r egate and PAVETECH BJS Binder s ha l l be combined in the joint 
in layers not exceeding 2 inches thick at a ratio of .74% aggregate/26% 
binde r by weigh t. Layers shall be raked to level and allowed t o cool 
before placement of subsequent laye r s . The final layer s hall overfil l 
the joint and after cooling t o a stable mass, s ha ll be compacted to 
the level of adjacent s urfaces using a hand ro ller or vibrating sc reed. 
The fini s hed j o int shall be du s ted wi t h a fine , dry aggregate to 
prevent tackiness . 

V. METHOD OF MEASUREMENT 

Epoxy Repair of exposed conc r e t e sur face s , if r equi red, wil l be measured 
1n c ubic inches i ns talled based on field dimensions and will be paid for 
as EPOXY REPAIR. 

Instal l ation of th e PAVETECII BRIDGE JOINT SYSTEM will be measu r ed in cubic 
feet of joint instal l ed based on f i eld d imensions a nd will be paid for 
as INSTALL BRlDGE JO INT. 

A3 APPENDIX A 
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VI. BASIS OF PAYMENT 

The con trac t price paid pe r cubic inch for EPOXY REPAIR s ha ll include 
ful l compensation for fu r nish ing a ll labor , materials, too ls, equipment 
and incidental s necess ary, and for doing al l the work i nvolved in preparing 
and repairing ex posed conc rete s u r face s as d irec t ed by the Enginee r af ter 
remova l of as pha l t paving . 

Th e contrac t pri ce paid per cubic foot for INSTA LL BR IDGE JOINT s ha l l 
include ful l compensation for furnis h ing al l labor, materials , t ools and 
e quipment and incidentals , and for doing all the work involved i n 
prepar i ng and in s talling the materia l s as shown on th e plans, as specified 
in the Spec ifications and as directed by th e Engineer. 

PAY ITEM 

Epoxy Repair 
Insta ll Bridge Joint 

A4 

PAY UNIT 

Cub i c I nch 
Cub i c Foot 
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