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Disclaimer

The contents of this report reflect the views of the author or authors who are responsible
for the facts and the accuracy of the data presented herein. The contents do not reflect
the official views of the North Dakota Department of Transportation or the Federal

Highway Administration. This report does not constitute a standard, specification, or
regulation.
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EVALUATION OF SIX-CELL
DELASTIC® SEALANT

Purpose and Need
This study is to evaluate the ability of DELASTIC® SIX - CELL SEALANT to

remain in the joint properly. When water enters a joint, it may cause damage to the

base below the concrete pavement due to freeze/thaw cycles. Additionally,
incompressibles may become lodged between the joints and remove the space
reserved for thermal expansion. This is the rationale to using a joint sealant for

concrete pavement.

Objective
The objective is to determine the effectiveness of the DELASTIC®SIX - CELL
SEALANT to prevent debris and moisture from infiltrating the joints on concrete

pavements using.

Scope
The DELASTIC®SIX - CELL SEALANT was used to seal the transverse joints

of project IM-8-029(026)053 and project IM-5-094(018)059. Fifteen of these joints in
each project was evaluated annually to determine the effectiveness and durability of
DELASTIC®SIX - CELL SEALANT.

Location

These experimental sections are located on Interstate 29 south of Fargo and on
Interstate 94 near Dickinson. The six-cell sealant joints selected on Interstate 29 are
from Reference Point 60 then proceeding 15 joints north in the northbound roadway.
The six-cell sealant joints selected on Interstate 94 are from Reference Point 60 then
proceeding 15 joints in east eastbound roadway. Project plan sheets and typical
sections are found in Appendix A for the I-29 project and in Appendix B for the 1-94

project.



IM-5-094(018)059, West Dickinson
interchange westbound to the
Gladstone interchange.

NoRT

IM-8-029(026)053, Davenport
interchange northbound to the
52" Ave S interchange.
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RIMS Data
Left Right
Year Components | Shoulder 5\/?3%\”’(% Shoulder Dgﬁ;h OI.II?/CEON AClracLeSSate
Width (ft) Width (ft) yp ggreg
1999 Grade - 59.5 - - - -
1999 | Salvaged . 43.0 . 8.0 : :
Bituminous Base
Permeable
1999 Cement - 28.0 - 4.0 AE 5.0
Stabilization Base
1999 | Non-Reinforced |, , 24.0 10.0 10.0 AE sS4
PCC
1999 Landscaping - - - - - -
Table 1 — IM-8-029(026)053
RIMS Data




Left Right
Year | Components Shoulder R(\),a%\;vhay Shoulder | Depth OI.II_‘/CeON A Clraessate
Width Width yp ggreg
2000 Milling - 24.0 - -3.0 - -
Salvaged
2000 Aggregate Base - 355 - 4.0 - -
Permeable
2000 Cement - 29.0 - 4.0 AE S4
Stabilization Base
Non-Reinforced
2000 PCC - 28.0 - 9.0 AE S3
2000 | Recycled PCC - - 10.0 - AE S4
2000 [Joint Space 16 Ft. - - - - - -
2000 Doweled - - - - - -
2000 Edge Drain 16.0 - 12.0 - - -
2002 Landscaping - - - - - -
Table 2 - IM-5-094(018)059
Traffic
Rigid ESALs —
Year Pass>Car Trucks Total One Way
1998 7,239 1,267 8,506 1,688
1999 7,472 1,271 8,743 1,721
2000 8,008 1,401 9,409 1,856
2001 7,529 1,399 8,928 1,856
2002 8,242 1,419 9,661 1,890
2003 9,170 1,449 10,619 1,924
2004 9,578 1,451 11,029 1,924
2005 9,749 1,454 11,203 1,924
2006 9,731 1,454 11,185 1,924
Table 3 — IM-8-029(026)053
Year Pass>Car Trucks Total Rigid ESALSs -
One Way
1999 3,816 949 4,765 1,268
2000 3,875 965 4,840 1,300
2001 4,099 1,125 5,224 1,296
2002 4,141 1,135 5,276 1,296
2003 4,112 1,125 5,237 1,296
2004 4,217 1,135 5,352 1,296
2005 4,075 1,125 5,200 1,269
2006 4,097 1,282 5,379 1,199

Table 4 — IM-5-094(018)059




Design

The designs for the use of this product on these projects are shown in Figure 2

through Figure 5. The product data sheet can be found in Appendix C. The only

difference in the design between the two projects; I-29 versus 1-94 is that the minimum

and maximum widths of the saw cuts are different; 1-29 has 5/16” Min. and 9/16” Max.

while 1-94 has 3/8” Min. and 7/16" Max.
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Construction

The construction of this research project went well. The research project was a
part of projects IM-5-094(018)059 from the Dickinson District and IM-8-029(026)053
from the Fargo District. Project IM-8-029(026)053 was constructed in 1999 by “Superior
Sawing” and the project engineer was Gary Heisler. Project IM-5-094(018)059 was
constructed in 2000 and Ted Heinert was the project engineer. The project notes for

the two projects can be found in Appendices A and B.



Evaluation

This project has been evaluated yearly for 5 years. The evaluation consists of a
visual inspection of the joints to determine if the sealant has remained in place. This
sealant is expected to deter the infiltration of debris into the joint.

Water and incompressibles may cause damages, such as cracking and spalling,
to the roadway when infiltrated into the joint. Having a seal in good condition and
operational will help prevent these damages to the roadway. The seals and joint were
evaluated for the following conditions:

e Seal twisting or departing from the joint
e Seals being depressed into the joint

e Incompressibles confined in the joint

e Spalling of the joint

e 15 joints are used for the test section on each project

IM-8-029(026)053

There were no joints with six-cell sealant forced out of the joints in the fall
November 2006 evaluation. There are 10 joints with the sealant depressed into the
joint. This is 3 more depressed sealants compared to the previous evaluation. All of
the depressed sealants except two have a large portion of the sealant depressed into
the joint. The number of spalled joints has remained the same as the previous year.

There were no incompressibles confined in the joints.

IM-8-029(026)053 Year
Condition 2002 2003 2004 2005 2006
Depressed Sealant 0 3 5 8 10
Twisting or Departing Sealant 0 0 0 0 0
Confined Incompressibles in Joint 0 0 0 0 0
Spalled Joints 1 3 3 3 3

Table 5



IM-5-094(018)059

There were no sealants that were twisted or departed from the joint in the

January of 2007 evaluation. The number of depressed sealants has decreased by

three since the previous year. Most of the joints with depressed sealants have small
areas where the sealant is depressed across the joint. This could be the reason why

there are fewer joints with depressed sealants. Joints that have small portions of joint

sealant being depressed may have been mistaken for a joint sealant that was good.

The number of incompressibles has increases from zero to two. The passing lane

appeared to be dirty when this section of roadway was evaluated. The incompressibles

lay loosely in the joint. Table 6 shows the number of joints experiencing the conditions

being evaluated for this research project.

IM-5-094(018)059 Year
Condition 2002 2003 2004 2005 2006
Depressed Sealant 2 8 8 8 5
Twisting or Departing Sealant 0 0 1 0 0
Confined Incompressibles in Joint 6 1 0 0 2
Spalled Joints 1 1 1 1 1
Table 6

The level of depressed six-cell sealants is different at each joint for both

interstates. Several of the joints had the six-cell sealant depressed the entire width of

the road. Other joints have only small sections that are 1’ to 2’ in length. Photo 1

displays a portion of a depressed sealant.




Photo 1 — This is a depressed sealant in a joint on [-94.

Summary

It appears that the six-cell joint sealant becoming depressed is still the only
noticeable problem. Although the depressed sealant is the only reoccurring condition
being evaluated that is happening to the joints, the joint sealant appears that it will keep
water and incompressibles from entering the joints. The depressed joint sealant
remains high enough in the joints to allow traffic to remove the incompressibles.

Interstate 29 has increased by 2, now giving it 10 of 15 joints with depressed
sealants and Interstate 94 has decreased to 5 joints from 8 joints out of 15 with
depressed sealant. The severity of the depressed sealant changes throughout projects.
Some of the sealant has small sections approximately 1’ to 2’ in length with the sealant
depressed. Other joints have large sections with depressed sealants. These joints
have areas that are depressed across the majority of the joint.

The rest of the distresses that have been evaluated, (such as spalling of joints,
six-cell seals twisting or departing, and incompressibles confined in the joint), have not
changed much since the last evaluation. In the Dickinson section there are some

incompressibles in the passing lane. The sealants are performing about the same as



the previous evaluation. Table 7 displays the percentage of joints for each distress of

the two projects.

IM-8-029(026)053 IM-5-094(018)059
% of joints Distress % of joints Distress
66.0% Depressed Sealant 33.0% Depressed Sealant
0.0% Twisting or Departing Sealant 0.0% Twisting or Departing Sealant
0.0% Confined Incompressibles in joint 13.3% Confined Incompressibles in joint
20.0% Spalled joints 6.7% Spalled joints
Table 7

Recommendation

The sealant was evaluated for the following conditions: the sealants twisting or
departing, sealants depressing in joint, incompressibles in joint, and spalling of the joint.
The sealant depressing into the joints is the only evaluated condition that appeared to
be failing. The sealant looks as if it will still keep moisture and incompressibles out of
the joint.

Based on the evaluations, this type of joint sealant appears to be effective in
preventing moisture and incompressibles from entering the joint, but will become
depressed into the joint. A different size reservoir may help in preventing the sealant
from becoming depressed. This product appears to be a good joint sealant and it
resists pull out. If the six-cell is used on future projects, it is recommended that
modifications be made to the joint reservoir detail to resist sealant depression within the

joint.
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408-p02

550-p01

550~p02

550-P03

550-F04

550-P05

will be replaced with hot bituminous pavement. The
remaining depth will be replaced with salvaged base
course as requested or approved by the engineer.

Payment for salvaged base course will be at the unit
price bid. Hot bituminous pavement patching shall
include full compensation for all other labor,
equipment, and materials {including asphalt cement) to
complete this work.

HOT BITUMINQUS PAVEMENT CLASS 27: The three inch or
greater thickness hot bituminous pavement Class 27 shall
be paver laid in two approximately equal 1lifts. The
less than three inch hot bituminous pavement Class 27
shall be paver laid in one 1lift.

TIE BARS: Tie bars shall be held in place by the metal
support device securely staked to the roadbed. The
device shall held the tie bars at the correct spacing,
alignment, and elevation with a 1/8-inch/foot vertical
and horizontal ftolerance.

SURFACE FINISH:
off a stringline.

The carpet drag machine shall be run

DOWEL BAR ASSEMBLY: Dowel bar assemblies will be
included in the cest for "10 In Non-Reinforced Cocncrete
Pavement Class AE” and "10 In Non-Reinforced Concrete
Pavement Class AE - High Early".

DOWEL BAR ASSEMBLY: After the dowel bar assembly is
staked to the roadbed and the dowel bars are held firmly
in place, the assembly ties running parallel to the
dewel bars shall be removed to allow for free movement
of the dowel bars.

GAPS IN MAINLINE PAVING: The interchange ramp
cennections will result in gaps in the contractor's
mainline paving operation. These gaps shall be
constructed after concrete paving is completed either
side of the gaps. Concrete placed in the gap areas
shall be a high early mix. All costs for the high early
concrete in gap areas shall be paid for as "10 Inch
Non-Reinforced Concrete Pavement Cl1 AR ~ High Early.™
Traffic may be allowed on the gap concrete after 4 days
or after the concrete has attained a flexural strength

550-P06

550-PQ7

550-p08

550-P0%

550-P1C

SE-HT

IM-8-029(026)053 9

Aeii[sTaTE FED. AID PRO.. NO.

8 [N.D.

of at least 500 psi or a compressive strength of

3000 psi. All joint sealing shall be completed before
traffic is alliowed on the new gap concrete. A
construction joint shall be placed at sach end of the
gap paving area and the cost for these shall be included
in the unit price bid for "10-Inch Non-Reinforced
Concrete Pavement Cl AE."

INTERCHANGE RAMP CONNECTICNS: During the pericd that
the gap in the mainline pavement (as a result of the
interchange ramp connections) is being paved, the public
traffic using the ramps shall be routed around the gap
paving area with temporary ramp connections. The
temporary ramp connections shall be constructed in
accordance with Section 710. The ramp pavement removal,
reshaping, subgrade preparation, aggregate placement,
and paving operation shall also be performed during the
period that the mainline gap is being paved. Ramp
traffic shall be maintained during this period. All
costs for flagging, signing, aggregate, and water
necessary for constructing and maintaining the ramp
connection shall be paid for at the unit price bid for
each item.

TRANSVERSE JOINTS SAWING AND SEBRLING: The centractor
shall be allowed to skip saw the ten-foot PCC shoulder
when it is paved separately. No other skip sawing shall
be allowed.

REINFORCING CVER PIPES: Additional reinforcing steel
shall be provided and placed at the locations shown on
the "Pavement Reinforcement Detail.™ BAll costs to
provide, place, and support the reinforcing steel as
shown shall be included in the price kid for "10-Inch
Non-Reinferced PCC Pavement Cl AE."

REMOVAL OF CONTINUCUS REINFORCED CONCRETE PAVEMENT:
This pay item shall consist of the mainline continuous
concrete pavement, and 20' of the 40' approach slabs at
the Wild Rice River bridge. Existing bituminocus blowup
repairs, sealing material, and pethele patching removal
is included in the cost of "Removal of Continucus
Reinforced Concrete Pavement.”

ADDITICONAL PAVEMENT IMPRINTING: After texturing, the
milepoint numbers shall be imprinted into the concrete




ESTIMATE
© \desigh\quansht . dgn

NUMBER :

FRWE 1 e FED.- AID PRDJ. NO. Sheet
ESTIMATE OF QUANTITIES 8 [ND| mes-o2st026r083 18

SPEC CODE ITEM DESCRIPTION WIT  MAINLINE ToTAL
103 0100 CONTRACT BOMD L StM 1 1
202 0104 REMOVAL OF STRUCTURE RA 2 H
202 0138 nsmvz & SALVAGE BASE COURSE TN 24,093 24,093
203 0103 COMMON EXCAVATION-TYPE C cY 8,572 8,572
203 0138 COMMON EXCAVATION-SUBCUT cY 9,810 %,810
203 0208 GUARDRATL EMBANEMENT-TYPR C ER 2 2
216 0100 WATER M GAL 3,904 3,304
230 0104 RESHAPING COMNECTION BA 1 1

230 0106 RESHAPING RQADWAY MILE 8.227 8.227

230 0150 SUBGRADE PREPARATION-TYPE C-12IN MILE 7.555 7.5855
302 0106 SALVAGED BASE COURSE TON 69,301 69,301
302 0107 AGGREGATE POR SUBGRADE REINFORCEMENT TON 18,394 18,394
302 0120 AGGREGATE BASE COURSE CL 5 TON 40,149 40,149
304 5000 PERMEAELE STABILIZED BASE COURSE-SALVAGED sY - 128,534 128,534
401 0100 MC70 OR 250 LIQUID ASPHALT GAL 32,134 32,134
401 0152 SS1H OR CSS$1H EMULSIPIED ASPHALT GAL 4,570 4,570
401 0160 BLOTTER MATERIAL CL 44 TON 121 121
405 0110 REMOVE & SALVACE BITUMINOUS SURFACING TON 9,307 9,307
408 0176 HOT BITUMINOUS PAVEMENT CL 27 ToN 2,663 2,663
408 0198 HOT BITUMINQUS PAVEMENT PATCHING TON 500 500
409 0445 PG 56-28 ASPHALT CEMENT TOoN 150 160
41¢ 0105 MILLING BITUMINCUS PAVEMENT sy 222 222
550 0112 9IN NON-REINF CONCRETE PAVEMENT CL AE sy 5,009 5,009
550 0118 10IN NON-RETINF CONCRETE PAVEMENT CL AE s5Y 173,550 173,55¢
550 Q178 10IN NON-REINF CONCRETE PAVEMENT CL AE-HIGH EARLY SY 8,000 8,000
550 0217 BRIDGE APPROACH SLAB-REMOVE & REPLACE sy 182 1e2
550 0809 PREFORMED ELASTOMERIC COMPRESS JT SEAL 9/16IN Lr 104,503 104,503
S50 0558 LONGITUDINAL JOINT SILICONE SEAL 3,711 3,711
560 1580 PREPARE STOCKPILE SITE L 50M 1 1
560 1590 REMOVAL OF CONCRETE PAVEMENT 7,430 7,430
560 1591 REMOVAL OF CONTINDOUS REINF CONCRETE DVMT sy 168, 344 168,344
6§02 1210 BRIDGE END POST MODIFICATION EA 2 2
702 0100 MOBILEZATION L stm 1 1
| 7040100 PLAGGING MR a.0oc 1.000

: 336
Jon. 08, 1997 {525 Dp

5 RUN DATE: 01/21/1999 TIMR: 11:;57:32
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HIGHWAY ND 22
[NTERCHANGE

GREEN RIVER
REST AREAS
o

"INTERCHANGE

EAST DICKINSON
INTERCHANCE LEHIGH
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GLADSTONE

GREEN RIVER INTERCH ANGE]
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SCOPE OF WORK

ESS Remove ond Reconstruct Mgin Lime Pavement
W DICKINSON INTERCHANGE TO
NEAR GLADSTONE (EB)

Bl Remove Once Traffic Returns to Normal Operation.
PCC AND RPCC PAYEMENT
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203-P04

203-P05

203-P06

230-P0O1

302-P01

302-P02

302-P03

304-P0O1

401-POL

may be obtained within the right of way at areas
determined by the engineer.

Topsoil removal at the east Dickinson crossroad widening
will not be bid separately but will be included in the
price bid for "Borrow."

DITCH BLOCKS: Ditch block slope flattening will not be
bid separately but will be included in the price bid for
"Roadway Reshaping.”

BORROW :
borrow.

All borrow is to be contractor furnished

The ramp taper reshaping shall not be measured and paid
for separately but will be included in the price bid for
mainline reshaping roadway. The mainline and ramp
reshaping shall be perfermed prior to the subgrade
preparation.

TRIMMING SALVAGED BASE COURSE: Use surface tolerance
Type B for the salvaged base course. Excess material
removed from high points of the salvaged base course by
the trimming operation shall be reincerporated into the
salvaged base course.

The cost for providing the required grade and cross
section shall be included in the unit price bid for
"Salvaged Base Course."

SALVAGED BASE COURSE: The salvaged base course shall
consist of a uniform blend of salvaged PCC fines,
salvaged bituminous, and salvaged aggregate material
that is belt or bin blended. There will be a maximum of
20 percent salvaged PCC fines in the blend.

TRIMMING AND PRIME: Keep the trimming of the salvaged
base course within one mile of the completed laydown of
this course. Keep the application of the prime coat
within one mile of the trimmed, accepted salvaged base
course,

PERMEABLE STABILIZED BASE: Portland Cement shall be
used as the stabilizing agent.

The aggregate for the bid item "Permeable Stabilized
Base Course - Salvaged" shall be produced from the
salvaged concrete pavement.

BLOTTER: Class 44 blotter shall not be measured and
paid for separately but will be included in the unit
price bid for "MC 70 or 250 Liguid Asphalt."

NQTES

409-P01

410-P0O1

410-P02

550-P01

550-P02

550-P03

550-P04

LA IsTATE FED. AID PROL NO. SHEET

N.D.| IM-5-094 {018} 059 5

HOT BITUMINOUS PAVEMENT: All overlay areas shall be
applied in two lifts.

MILLING BITUMINOUS PAVEMENT ON MAINLINE: This work
shall consist of milling approximately 3-4 inches of
bituminous pavement, an asphalt-vulcanized rubber
membrane, and ¥ inch minimum of concrete surface. This
material shall all be milled in one operation on the
mainline. If the milling is done before the shoulders
are removed, the bituminous shoulders shall be milled
approximately the same depth or removed to prevent
ponding of water. BAll cost for milling, loading,
hauling, and stockpiling of the material shall be
included in the unit price bid for *Milling Bituminous
Pavement," by the ton.

MILLING BITUMINCUS PAVEMENT ON RAMPS AND CROSSROADS:

The ramp and cressroad hot bituminous pavement overlay
shall begin after the wmainline and ramp PCC paving has
been completed. The ramp and crossroad milling shall
begin no more than two weeks prior to the hot bitumincus
pavement overlay.

The milled material shall become the property of the
state of North Dakota and shall be delivered to the
Dickinson district yard.

All cost for milling, loading, hauling, and stockpiling
of the material shall be included in the unit price bid
for "Milling Bituminous Pavement," by the square yard
at plan guantity.

WATER-REDUCING ADMIXTURE: Type A water-reducing
concrete admixture shall be used in the 28' mainline
concrete mix on this project. Dosage shall be at the
manufacturer's recommendaticm.

SURFACE FINISH:
cff a stringline.

The carpet drag machine shall be run

CONTRACTION JOINTS: Transverse joints shall be sealed
using a prefoxrmed elastomeric compression joint seal.

ADDITIONAL PAVEMENT IMPRINTING: After texturing, the
milepoint numbers shall be imprinted intc the

10' shoulder concrete surface by the contractor about
one foot from the 12' driving lane, so the numbers can
be read in the direction of the traffie. A zero shall
be imprinted into the concrete at all headwall
locations.




550-P05

550-P06

55¢~-P07

550-P08

550-PoO9

S550-P10

560-P01

560-FP02

GAPS IN MAINLINE PAVING: The interchange ramp
connections will result in gaps in the contractor's
mainline paving operation. These gaps shall be
constructed after concrete paving is completed either
side of the gaps. Concrete placed in the gap areas
shall be a 7.2 bag mix without flyash. All costs for
the concrete in gap areas shall be paid for at the same
unit price as other mainline concrete. Traffic may be
allowed on the gap concrete after four days or after the
concrete has attained a flexural strength of at least
500 psi or a compressive strength of 3,000 psi. ARl
joint sealing shall be completed before traffic is
allowed on the new gap concrete. A construction joint
shall be placed at each end of the gap paving area and
the cost for these shall be included in the unit price
bid for "9-Inch Non Reinforced Concrete Pavement CL AE."

Flyash and cement will not be bid separately but will be
included in the price bid for "9 In Non-Reinforced
Concrete Pavement CL AE."

TIE BARS: Supplemental Specification 550.04 H shall be
modified on this project to allow the tie bars to be
inserted in the plastic concrete by approved mechanical
devices after the concrete has been spread, struck-off,
and consolidated to full depth.

CORED SAMPLE: The contractor shall be responsible for
taking cored samples. The samples shall be taken
according to specification 550.04Q0.3. The samples shall
be paid as "Cored Sample EA."

The longitudinal construction joints must be supported
by a metal keyway support.

TESTS: If two consecutive tests fail in the concrete
permeable base aggregate, edge drain aggregate, or the
mainline concrete aggregate, operations shall be halted
till the contractor has proven to the engineer that
future samples will be acceptable.

TRANSVERSE JOINTS SAWING AND SEALING: The contractor
shall be allowed to skip saw the ten-foot PCC shoulder
when it is paved separately. No other skip sawing shall
be allowed.

EXISTING REINFORCING STEEL: The reinforcing removed
from the existing PCC Pavement shall become the property
of the contractor and shall be removed from the highway
right of way upon removal from the concrete.

560-P03

560-P04

560-P0O5

360-PO6

602-PO1

FED. AID PROJ. NI SHEET
IM-5-094{018) 059 6

RAA LW TN

8 |N.D.

REMOVAL OF CONCRETE PAVEMENT: Equipment that might
damage the subgrade will not be allowed to load the
existing concrete as it is removed from the roadway.

INTERCHANGE RAMP CCONNECTION DETQURS: During the period
that the gap in the mainline pavement {as a result of
the interchange ramp connections is being paved and the
edgedrains installed, the public traffic using the ramps
shall be routed around the gap paving area with the ramp
connection detours. The ramp pavement removal,
reshaping, subgrade preparation, and paving coperation
shall alsoc be performed during the period that the
mainline gap is being paved and ‘ramp traffic shall be
maintained during this peried. All costs for materials
necessary for constructing and maintaining the
interchange ramp connection detours shall be measured
and paid for at the unit price bid for each ramp
connection detour as "Temporary Bypass."

CONCRETE PAVEMENT REMOVAL: At the completion of the
project, any excess concrete material (from concrete
remgval) shall become the property of the contractor.

Flyash and cement will not be bid separateiy but will be
included in the price bid for "9 In Non-Reinforced
Recycled Concrete Pavement CL AE."

JERSEY BARRIER FORMED OR SLIPFOBMED: This item shall
consist of constructing reinforced concrete jersey
barriers at median bridge piers as shown in the plans.

Where barriers are cast on.both sides of bridge piers,
the space between the two barrier walls shall be filled
with aggregate and capped with a 4" reinforced concrete
slab as shown in the plans. Each barrier wall shall not
be measured separately. The pay length shall be from
the beginning to the end of the complete barrier wall
installation.

The price bid for the item "Jersey Barrier Formed or
Slipformed” shall include furnishing and installing
Class AAE-3 concrete, Grade 60 reinforcing steel,
mastic, joint sealant materials, aggregate, and all
other materials, equipment, and labor required to
complete the installation as shown in the plans.




TRWeSTATE  FED. ALD PROJ. NO-. SHEE
ESTIMATE OF QUANTITIES 8 IND]  m-s-094 (0181000 s
SPEC CODE ITEM DESCRIFTION UNIT Pw TOTAL
103 OQLGO CONTRACT BOND L Stm 1 1
202 Q115 REMOVAL OF CONCRETE-SITE 1 L 5TM 1 1
202 0117 REMOVAL OF CONCRETE-SITE 3 L S5UM 1 1
202 0118 EEMOVAL OF CONCRETE-SITE 4 L SOM 1 1
202 0119% S5AW CONCRETE LF a3z 832
202 0121 REMOVE & SALVAGE BITOMINOUS SURFACING TOH B9,438 839,438
202 0130 REMOVAL OF CURB & GUTTER LF a2a 320
203 0137 COMMON EXCAVATION-SUBGRADE REPAIR cYy 29,166 29,166
203 0140 BORROW Y 2,051 2,081
203 0196 EMBANKMENT-TYPE B EA & [3
203 (208 GUARDRAIL EMBANKMENT-TYDPE ¢ EA 11 11,
210 0101 CLASS I EXCRVATICN L SUM 1 1
210 0‘203 FOUNDATICN PREPARATION-SITE 2 L sSuM 1 1
21C 0204 FOUNDATICN PREPARATION-SITE 3 L SUM 1 1
216 0100 WATER M GaL 5,924 5,924
230 90106 RESHAPING ROADWAY MILE 11,199 11.159%9
230 {0182 SUBGRADE PREPARATION-TYPE B-12IN MILE 4.769 4.769
230 0lBé SUBGRADE PREPFARATICN-TYPE B-18IN MILE 2 2
230 Q188 SUBGRADE PREPRRATION-TYPE B-24IN MILE 2 2
302 0100 SALVAGED BASE COURSE TON 132,954 132,954
302 Cl13 AGGREGATE BASE COURSE CL 3 TON 4,410 4,410
304 5000 PERMEABLE STABILIZED BASE COURSE-SALVAGED S¥ 190,276 190,276
401 0100 MC70 OR 250 LIQUID ASPHRLT GAL 53,752 53,752
401 0150 551H OR CSS1H OR 1.4'51 EMULSFIED ASPHALT GAL 5,651 5,651
408 0185 EQT BITUMINOUS PAVEMENT CL. 29 TON 12,271 12,271
408 0445 PG 58-28 ASPHALT CEMENT TON 379 879
419 0100 MILLING BITOMINCUS PAVEMENT TON éz, 721 22,721
410 0105 MILLING BITUMINOUS PAVEMENT SY 52,723 52,723
550 0117 9IN BCN-REINF CONCRETE PAVEMENT CL AR s8Y 189, 345 189,345
550 0215 CONCRETE BRIDGE APPRQACH SLAB SY 338.6 338.8
550 90217 BRIDGE APPROACH SLAB-REMOVE & REPLACE 5Y . 3589.5 35%.5
550 0240 DOWELED CONTRACTION JOINT ASSEMBLY LP 89,799 849,799
550 9810 PREFCRMED ELASTOMERIC CCMPRESS JT SEAL 11/16IN P 142,181 142,181
550 0958 LONGITUDINAL JOINT SILICONE SEAL LF 8,158 8,198

ESTIMATE NUMBER:

39
= \design\quansnt.dan Jan, QB 1997 1% 26

57 RUN DATE: 0%/17/1999 TIMB: 10:44:15
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to removal of concrete pavement.
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Why be short-sighted
when your pavement must
perform long-term?

Admit it. You specify concrete pavement because it
performs. So why compromise that decision by using

cheap, ineffective sealants... or worse, choosing not to
seal the joints at all?

For nearly 40 years, D.O.T.s and other pavement
engineers have used Delastic® Pavement Seals to
improve pavement perfermance while reducing overall
pavement costs.

10

Years ; 35 20
W No Seal " FreezQ’Wet o 2 \
W Silicone Himagg 30 Vearg

B Hot Pour

B Delastic®

Based on an independent study showing the effects of joint sealing
on extending PCC pavement performance

It's a fact. When compared to not sealing at all or
using ineffective sealants, Delastic® Pavement
Seals dramatically extend the life of your concrete
pavement.

So, when you design your concrete pavement,
think long-term. Specify Delastic® Pavement Seals.

Protect Your Investment

"1
A D.S.BROWN

The D.S. Brown Company
300 E. Cherry Street
North Baltimore, CH 45872

419.257.3561

fax: 419.257.2200

e-mail; dsb@dsbrown.com
www.dsbrown.com

Delastic® is a registered trademark of The D.S. Brown Company.
©1999 The D.S. Brown Company
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MEETING THE CHALLENGE

Building highways and airport runways
to last is a challenging engineering
assignment. Especially when the
pavement must withstand heavy traffic,
weather extremes, debilitating fuels and
de-icing chemicals. You need reliable
products with a proven track record. At
The D.S. Brown Company, we can help.

Our Delastic® Pavement Seals have been
specified and installed on highways and
airport runways since 1960. Through
time, they have proven to be durable and
cost-effective.

But sealing joints are only one aspect of
dealing with pavement design. You must
also consider the repair of damaged
concrete as well as methods to upgrade
existing airfield lighting. Our unique
Delpatch™ Elastomeric Concrete has been
designed to solve those difficult problems.

This brochure provides details about our
Delastic® Pavement Seals and Delpatch™
Elastomeric Concrete. For more
information, contact our Pavement
Products Sales Department in our
corporate office at 419.257.3561.

DELASTIC® PAVEMENT SEALS

Why Delastic® seals?

Our Delastic® Pavement Seals for
concrete pavement have one main
purpose — to prevent water and debris
from entering the joint. If that happens,
the pavement can crack, chip, buckle and
prematurely deteriorate.

Delastic® Pavement Seals are

extruded from compounds of neoprene
(polychloroprene) which meet or exceed
current ASTM standard specifications.
They are compressed and remain in
contact with the joint walls while

MEETING SPECIFICATIONS

allowing the concrete pavement to expand
and contract during temperature changes.

There are other joint seal products
available, but each has its disadvantages.
Silicone caulk can fail because of poor
adhesion to the concrete walls. Hot pour
asphalt systems do not age well and require
the pavement joints to be resealed often,
significantly increasing the overall cost.
Only Delastic® Pavement Seals have
proven to remain durable and effective
through the years.

Delastic® seals meet ASTM standard
specifications. They are also recognized
by the FHWA, U.S. Army Corps of
Engineers, the U.S. Air Force, consulting

Easy-to-install Delastic®
Pavement Seals are an excellent
choice for high-traffic airport
runways, taxiways and aprons.

engineers and other agencies as an
effective, long-lasting concrete pavement
joint seal solution.

ABOUT THE
D.S. BROWN




DELASTIC® ADVANTAGES

Our “E” and “V” series Delastic®
seals are the primary sealing system
for concrete pavement slabs in
highways, airport aprons and
runways. Delastic® seals offer
these advantages:

* Ability to seal joints in concrete
even when moisture is present

* Resistance to jet fuel and
other chemicals

» Speed of installation
* Product cleanliness
* Ease of inspection

* Dramatic reduction in concrete
joint spalling

Delastic® seals effectively protect concrete
pavement in highways, airport aprons and
airport runways by keeping moisture,
debris and incompressible material out of
the joint opening.

Delastic ®
Seal
Catalog No.

Nominal
Width (W)

Max.
Movement 1

SEAL CHARACTERISTICS JOINT DESIGN CRITERIA

Nominal
Height (H)

Widest
Opening 3 (A)

Narrowest
Dpening 2 (A)

Minimum
Depth (B)

E-437 0.437 0.937 0.184 0.187 0.3711 1.250
(11.11) (23.81) (4.67) (4.75) (9.42) (31.75)
V-562 0.562 0.625 0.178 0.250 0.478 1.125
(14.29) (15.88) (4.52) (6.35) (12.14) (28.58)
E-686 0.687 0.687 0.259 0.325 0.584 1.250
(17.46) (17.46) (6.58) (8.26) (14.83) (31.75)
E-816 0.812 0.812 0.348 0.350 0.698 1.500
(20.64) (20.64) (8.84) (8.89) (17.73) (38.10)
E-1006 1 1 0.450 0.400 0.850 1.750
(25.40) (25.40) (11.43) (10.16) (21.59) (44.45)
E-1256 1.250 1 0.612 0.450 1.062 2
(31.75) (25.40) (15.54) (11.43) (26.97) (50.80)
V-1625 1.625 1.125 0.781 0.600 1.381 2.375
) (41.28) (28.58) (19.84) (15.24) (35.08) (60.33)
E-2000 2 1.500 0.950 0.750 1.700 2.625
(50.80) (38.10) (24.13) (19.05) (43.18) (66.68)
E-2500 2.500 2.500 1.100 0.775 2.125 4
3 (63.50) (63.50) (27.94) (19.69) (53.98) (101.60)
E-3000 3 2.500 1.260 1.200 2.550 4.250
7 (76.20) (63.50) (32.00) (30.48) (64.77) (107.95)
First number shown in bold . . e
represents inches, metric |-<—W —H N Typical joint design for the “E" and
demensions (MM) are shown “V” series pavement seals.
in parentheses. T
Notes: A 3/16"+1/16"
* Thickness of the seal wall H -

and internal web are not
drawn to scale.

Maximum movement which
seal will accommodate in
joint with correct design.
A narrower opening will
place excessive stress on
the seal and may cause
premature failure.

A wider opening may not
provide sufficient
compressive force to hold
the seal in place.

Meets ASTM D 2628 and
AASHTO M-220 standard
specifications.
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DELASTIC® INSTALLATION

In all instances, the joint walls must be reasonably clean and free of spalls with a properly
designed width. To facilitate seal installation, D.S. Brown offers its Delastall™ 105 and
SealTek™ installation machines for rental or purchase.

LUBRICANTS

Delastilube™ and Delastilube™-HS are used during installation to lubricate the seal
when it is inserted in the joint opening. The minimum installation temperature on job
sites should be 40°F (4°C) to assure proper performance of the lubricant.

MATERIAL/S PECIFICATIONS
For “E” and “V” series Delastic® seals, ASTM standard specification D 2628-97 applies.
Delastilube™ lubricant meets ASTM D 28335 requirements while Delastilube™-HS

meets ASTM D 4070.

PACKAGING

Delastic® seals are shipped on reels,
spools or in boxes marked in ordered
lengths according to customer

requirements. Delastilube™ lubricant is
supplied in one, five or 55 gallon containers.

ASTM D 2628 DELASTIC® PAVEMENT SEALS PHYSICAL REQUIREMENTS

Properties Requirements ASTM Test Method
Tensile strength, min, psi (MPa) 2000 (13.8) D 412
Elongation at break, min, % 250 D412
Hardness, Type A durometer, points 0515 D 2240 (modified)A
Oven aging, 70 h at 212°F (100°C) D 573
Tensile strength, loss, max, % 20 max
Elongation, loss, max, % 20 max
Hardness, Type A durometer, points change Oto+10
Oil swell, ASTM Qil No. 3, 70 h at 212°F (100°C) D4mM
Weight change, max, % 45 max
Ozone resistance D 1149 (modified)B
20% strain, 300 pphm in air, 70 h at 104°F (40°C) no cracks
Low-temperature stiffening, 7 days at 14°F (-10°C) D 2240
Hardness, Type A durometer, points change ODto+15
Low-temperature recovery, €72 h at 14°F (-10°C)
50% deflection, min, % 88 9.20
Low-temperature recovery, £22 h at -20°F (-29°C),
50% deflection, min, % 83 9.20
High-temperature recovery, ¢70 h at 212°F (100°C)
50% deflection, min, % 85 9.20
Compression-deflection, at 80% of nominal width,
min, Ibf/in. (N/m) 3.5(613) 9.30

A The term “modified” in the table relates to the specimen
preparation. The use of joint seal as the specimen source
requires that more plies than specified in either of the
modified test procedures be used. Such specimen
modification shall be agreed upon by the purchaser and
seller prior to testing. The hardness test shall be made
with the durometer in a durometer stand as recommended
in Method D 2240.

B Test in accordance with Procedure A of D 518.

C Cracking, splitting, or sticking of a specimen during a
recovery test shall mean that the specimen has failed
the test.

D The reference sections are those of this specification.

Delastic® Pavement Seals were
successfully used on Route 407 near

Toronto, Ontario.
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