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SECTION 32 01 17.16

SEALI NG OF CRACKS I N BI TUM NOUS PAVEMENTS
08/ 08
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NOTE: This gui de specification covers the
requi renents for sealing cracks in bitum nous
pavenents.

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itens, choose applicable itens(s) or
insert appropriate information

Renmove information and requirenents not required in
respective project, whether or not brackets are
present.

Comment s and suggestions on this guide specification
are wel come and should be directed to the technica
proponent of the specification. A listing of
techni cal proponents, including their organization
designation and tel ephone nunber, is on the Internet.

Recommended changes to a UFGS should be subnmitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL
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NOTE: For additional information concerning
bi t um nous pavenents, see UFC 3-250-03, "Bitum nous
Pavenents Standard Practice."
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1.1 UNI' T PRI CES
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NOTE: Paragraphs Measurenent and Paynent will be
del eted for |unp sum bi ddi ng.
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1.1 Meas

ur ement

Determ ne the quantity of each sealing itemto be paid for by actua
neasur enent of the nunber of linear neters feet of in-place nmaterial that
has been approved.

1.2 Payment

Payment will be made at the contract unit bid prices per linear neter foot
for the sealing itens scheduled. Include in the unit bid prices the cost
of all labor, materials, and the use of all equipnment and tools required to

conpl ete the work.

2 REFERENCES
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NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organization, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RI D outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Al so use the
Ref erence Wzard's Check Reference feature to update
t he issue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci ficati on when you choose to reconcile
references in the publish print process.

EE R R R S I R R R I O I R R R R I O S R R I R R R R R R R R O

The public
extent ref
basi ¢ desi

ations listed below forma part of this specification to the
erenced. The publications are referred to within the text by the
ghation only.

ASTM | NTERNATI ONAL (ASTM

ASTM C 509 (2006) El astoneric Cellular Preforned
Gasket and Sealing Materi al

ASTM D 6690 (2007) Joint and Crack Seal ants, Hot
Applied, for Concrete and Asphalt Pavenents

ASTM D 789 (2007) Determination of Relative Viscosity
and Mi sture Content of Polyam de (PA)

3  SYSTEM DESCRI PTI ON

Machi nes, tools, and equi pnent used in the performance of the work required

by this section shall be approved before the work is started and shall be

mai nt ai ned

in satisfactory condition at all tinmes.
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1.3.1 Rout i ng Equi pnrent
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NOTE: Rotary inpact routers that are equi pped wth
vertical sided, carbide tipped bits have been used
successfully to rout cracks in bitum nous

pavenents. Inpact routers that are not equi pped
with carbide tipped bits normally chip and damage

t he surroundi ng pavenent and shoul d not be permtted.
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Provi de routing equi pnent which is a self-powered nmachi ne operating a power
driven tool or bit specifically designed for routing bitum nous pavenents.
The bit shall rotate about a vertical axis at sufficient speed to cut a
snooth vertical -walled reservoir in the pavenent surface and shall maintain
accurate cutting w thout damaging the sides or top edges of the reservoir.
Provide a router capable of following the trace of the crack w thout
deviation. The use of rotary inpact routing devices [will not be pernitted
for cleaning cracks.][may be pernitted if vertical-sided carbide tipped
bits are used.]

1.3.2 Concrete Saw

Provide a sel f-propelled power saw with snmall dianeter (152 nmr 6 inches or

| ess) water-cool ed di anond or abrasive saw bl ades for cutting cracks to the
dept hs and wi dths specified and for renpving filler that is enbedded in the
cracks or adhered to the crack faces. The diameter of the saw bl ade shal
be smal|l enough to allow the sawto closely follow the trace of the crack.

1.3.3 Sandbl asti ng Equi prment
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NOTE: Sandbl asting of cracks may not be permitted
under certain conditions. Blowi ng sand and dust nmay
either violate atnospheric pollution statues, or nay
drift into areas where it would be objectionable.
Wien sandbl asting is prohibited, cleaning the cracks
wi th wat erbl asti ng equi pnent or wire brushes may be
substituted. If wire brushes are used, attention
shoul d be given to ensure that worn brushes are not
used. Waterbl asting equi pnent varies considerably
with respect to design of wand, nozzle, water
pressure, and water volunme depending on the

manuf acturer. Consequently, the effectiveness of a
particul ar set of equi pnent cannot be predicted.

The Contractor should denpbnstrate its equi pnent to
show that it will clean the crack satisfactorily
before being allowed to proceed.

EE R R R kR S I R R R I I O R R R R O S R R R I R I R I O R I R I

Include in the sandbl asting equi pment an air conpressor, hose, and

| ong-wearing venturi-type nozzle of proper size, shape and opening. The
maxi mum nozzl e openi ng shall not exceed 6.4 mr 1/4 inch. The air
conpressor shall be portable; and shall be capable of furnishing not |ess
than 0.071 cubic nmeters/second 150 cfnm and maintaining a line pressure of
not |less than 621 kPa 90 psi at the nozzle while in use. Denpbnstrate

compressor capability under job conditions before approval. The conpressor
shal | be equipped with traps that will maintain the conpressed air free of
oil and water. The nozzle shall have an adjustable guide that will hold
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the nozzle aligned with the crack about 25 nmm 1 inch above the pavenent
surface. Adjust the height, angle of inclination and the size of the
nozzl e as necessary to secure satisfactory results.

.3.4 \Waterbl asti ng Equi pnent

Include with the waterblasting equiprment a trailer-nmunted water tank,
punps, high-pressure hose, wand with safety rel ease cutoff control, nozzle,
and auxiliary water resupply equipment. The water tank and auxiliary
resupply equi pnent shall be of sufficient capacity to permt continuous
operations. The hose, wand, and nozzle shall be capable of cleaning the
crack faces and the pavenent surface on both sides of the crack for a width
of at least 13 mr 1/2 inch. A pressure gauge nounted at the punp shal
show at all tines the pressure in kPapsi at which the equipment is
operati ng.

3.5 Hand Tool s
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NOTE: |In areas that have cracks larger than 37 mm
(1-1/2 inches), it may be necessary to enpl oy other
types of small tools to renove damaged asphalt or
crack sealant material. Such tools should be
carefully evaluated for potential damagi ng effects
to adj acent pavenent prior to approval for use. For
repairing bitum nous pavenents, the Designer is
referred to Techni cal Manual 5-624.
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Hand tools may be used, when approved, for renpving defective seal ant from
cracks and repairing or cleaning the crack faces.

.3.6 Crack Seal i ng Equi prent

Provide unit applicators, used for heating and installing the hot-poured
crack sealant nmaterials, that are nobile and equi pped with a doubl e-boiler,
agitator-type kettle with an oil mediumin the outer space for heat
transfer; a direct-connected pressure-type extruding device with a nozzle
shaped for inserting in the crack to be filled; positive tenperature
devices for controlling the tenperature of the transfer oil and seal ant;
and a recording type thernoneter for indicating the tenperature of the
sealant. Allow the sealant to circulate through the delivery hose and
return to the inner kettle when not in use, due to the applicator unit
design .

4 SUBM TTALS
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NOTE: Review subnittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submttals
required for the project. Submttals should be kept
to the mininumrequired for adequate quality control

A“G following a subnmittal itemindicates that the
submittal requires Governnent approval. Sone
submittals are already marked with a “G'. Only
delete an existing “G if the subnittal itemis not
conpl ex and can be reviewed through the Contractor’s
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Quality Control system Only add a “G if the
submittal is sufficiently inportant or conplex in
context of the project.

For submittals requiring Governnent approval on Arny
projects, a code of up to three characters within
the subnmittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO'" for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO' for
Resident Ofice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Army projects.

Rk Rk R IR R R I kO AR Rk R Rk kO kO I IR I O I bk S A R R

CGovernment approval is required for submttals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
approval .][information only. Wen used, a designation following the "G'
designation identifies the office that will review the submttal for the
CGovernment.] Submit the followi ng in accordance with Section 01 33 00
SUBM TTAL PROCEDURES:

SD- 03 Product Data
Installation of Seal ant
Manufacturer's instructions [_ ] days prior to the use of the
material on the project. Installation of the material will not be
allowed until the instructions are received.
SD- 04 Sanpl es
Materials[; C[; G |
Sanmpl es of the materials [60] [__ ] days prior to their use on
the project. No material will be allowed to be used until it has
been approved.
SD-06 Test Reports
Test Requi renments
Reports of all tests. [Performtesting of the materials in an
approved, independent |aboratory; submit certified copies of the
test reports for approval [__ ] days prior to the use of the
materials at the job site. Sanples will be retained by the
Governnent for possible future testing, should the naterials
appear defective during or after application.]
1.5 QUALI TY ASSURANCE

Test the crack seal ant and backup material, when required, for confornmance
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with the referenced applicable material specification. [The materials wll
be tested by the Governnent. The cost of the first test of sanples will be
borne by the CGovernment. |If the sanples fail to neet specification
requirenents, replace the materials represented by the sanple and test the
new materials at the Contractor's expense.] Furnish sanples of materials,
in sufficient quantity to be tested upon request. Conformance with the
test requirenments of the laboratory tests specified will not constitute
final acceptance of the materials. Final acceptance will be based on the
performance of the in-place materials.

1.6 DELI VERY, STORAGE, AND HANDLI NG

I nspect materials delivered to the job site for defects; unload, and store
themwith a mninumof handling to avoid damage. Provide storage
facilities at the job site to protect materials fromweather and to
maintain themat the tenperatures recomended by the manufacturer.

1.7 ENVI RONMVENTAL REQUI REMENTS

The anbient air tenperature and the pavenent tenperature within the joint
wal | shall be a m nimum of 10 degrees C 50 degrees F and rising at the tinme
of application of the materials. Do not apply sealant if noisture is
observed in the crack.

PART 2 PRODUCTS

2.1 SEALANTS

EE R R R S I R R I R I R I R S R R R R S R R I R I R R R R R R

NOTE: Sel ect crack seal ants based on the proposed
use and | ocal experience. Wen the area will

experi ence pedestrian traffic, ASTM D 3405 seal ant
shoul d be specified because it has a higher nodul us
of elasticity and therefore should not adhere to
pedestrians' shoes.

I f the bitum nous pavenent is covered by a

fuel -resi stant pavenent sealer, the cracks should be
seal ed using the above nmentioned seal ants and then
covered by a fuel -resistant pavenent seal er

Fuel -resi stant crack seal ants shoul d not be used in
asphalt pavenents for conpatibility reasons.

EE R R R I R S I R R I I O R R R R O S R R R R R R I I O R R I

Provi de seal ants conform ng to ASTM D 6690, Type Il or ASTM D 6690, Type
I. Usage of sealing materials for sealing cracks in the various paved
areas indicated on the drawi ngs shall be as follows:

Ar ea Seal ing Materia

[ ASTM D 6690, Type |1]

[ ]
] [ ASTM D 6690, Type 1]

[

2.2 BACKUP MATERI ALS
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NOTE: The use of backup nmaterials in bitum nous
pavenents is to maintain a sealant reservoir depth
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of approximately 20 nm (3/4 inch). Backup materi al
is not required in cracks with a seal ant reservoir
depth of less than 20 nm (3/4 inch).

IR R R R R R RS EEEEEREEEEEEEEEREEEREREEEREEEEREEEREEEEEEREEEEEEEEEEEEEEREEEEEEREEEEEESE]

Provi de backup material that is a conpressible, nonshrinking, nonstaining,
nonabsorptive material and nonreactive with the crack sealant. The nelting
poi nt of the backing material shall be at |east 2 degrees C 5 degrees F
greater than the maxi mum pouring tenperature of the seal ant bei ng used,
when tested in accordance with ASTM D 789. The material shall have a water
absorption of not nore than 5 percent by wei ght when tested in accordance
with ASTM C 509. The backup material shall be 25 percent (plus or minus 5
percent) larger in dianmeter than the nom nal wi dth of the crack.

PART 3 EXECUTI ON

3.1 PREPARATI ON OF CRACKS

EE IR R R I R R I I R R R I I O R R R R Ok S R R R R R I R I I O R O

NOTE: I n bitum nous pavenents that have | arge
quantities of hairline cracks or cracks less than 6
mm (1/4 inch), a bitum nous fog coat or a bitum nous
seal coat should be used to prevent water intrusion
into the base material. The Designer is referred to
Techni cal Manual 5-624, Section 32 12 11 BI TUM NOUS
SURFACE TREATMENT and Section 32 01 13 Bl TUM NOUS
SEAL AND FOG COAT. If the pavenent being sealed is
to receive a hot asphalt concrete overlay, then
smal | cracks should not be sealed. Mediumand |arge
cracks can be filled or sealed. Prior to the
overlay, the cracks can be filled using a slurry

m xture of sand and emul sion. 1t should be noted
that this is a crack filler not a crack seal ant;
therefore, it should only be used when the pavenent
will receive an overlay. The cracks should be
filled or sealed to a depth of 6 mMmm (1/4 inch) bel ow
t he pavenent surface to prevent "bleeding" of the
material through the overlay. |If the cracks are
overfilled, the sealant material will be tracked
onto the pavenent.

EE R R R S I R R R O I R R R R R S R R I R R R S R R S R R

| mredi ately before the installation of the crack seal ant, thoroughly clean
the cracks to renove oxidi zed pavenent, |oose aggregate and foreign
debris. The preparation shall be as foll ows:

3.1.1 Cracks

3.1.1.1 Hai rline Cracks

Cracks that are less than 6 mr 1/4 inch wide [do not need to be seal ed]
[shal | be sealed in accordance with Section [ 11.

3.1.1.2 Smal | Cracks
Cracks that are 6 to 20 nmm 1/4 to 3/4 inch wide shall be routed to a
nom nal width 3 mr 1/8 inch greater than the existing nomnal width and to

a depth not less than 20 mr 3/4 inch, [sandblasted] [waterblasted] [wire
brushed] and cl eaned usi ng conpressed air.
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3.1.1.3 Medi um Cr acks

Cracks that are 20 to 50 mr 3/4 to 2 inches wi de shall be [sandbl ast ed]
[wat erbl asted] [wire brushed] and cl eaned using conpressed air.

3.1.1.4 Large Cracks

Cracks that are greater than 50 mm 2 inches wi de shall be repaired using
pot hol e repair techni ques instead of sealing.

3.1.2 Exi sting Seal ant Renoval

Rk Ik kR IR R R Sk O e S R R AR R Rk Rk O o O Rk S I O O R o A

NOTE: Delete this paragraph and renunber subsequent
paragraphs if the cracks have never been sealed in
t he past.
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Cut | oose the in-place sealant fromboth crack faces and to a depth shown
on the draw ngs, using a concrete saw or hand tools as specified in

par agr aph EQUI PMENT. Depth shall be sufficient to accommpdate any backup
material that is required to maintain the depth of new sealant to be
installed. Prior to further cleaning operations, renove all old | oose
seal ant remaining in the crack opening by blowing with conpressed air.

3.1.3 Rout i ng

Performrouting of the cracks using a rotary router with a bit that is at
least 3 mr 1/8 inch wi der than the nom nal width of the crack to renove all
resi dual old sealant (resealing), oxidized pavenent and any | oose aggregate
in the crack wall.

3.1. 4 Sawi ng

Perform sawi ng of the cracks using a power-driving concrete saw as
specified in paragraph EQUI PMENT. Stiffen the blade as necessary with
sui tabl e dumry (or used) blades or washers. |Imrediately follow ng the
sawi ng operation, clean the crack opening using a water jet to renove all
saw cuttings and debris.

3.1.5 Sandbl asti ng

Rk Ik kR IR R R O kO e O O I A Rk R R O Rk Ik I kS O O R R o

NOTE: When waterblasting is required instead of
sandbl asting, replace the word "sandbl asting” wth
"wat er bl asting. "

EE R R R S I R R I R R R S R R R R R S R R I R I R R R R R R R R

Sandbl ast clean the crack faces and the pavenent surfaces extending a

m ni mum of 13 mm 1/2 inch fromthe crack edges. Use a nultiple-pass
technique until the surfaces are free of dust, dirt, old seal ant residue,
or foreign debris that m ght prevent the sealant material frombonding to
the asphalt pavenent. After final cleaning and i mediately prior to
sealing, blow out the cracks with conpressed air and | eave yhem conpl etely
free of debris and water. Ensure that sandbl asti ng does not danage the
pavemrent .
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1.6 Backup Materi al

Use backup material on all cracks that have a depth greater than 19 mr 3/4
inch. Insert the backup material into the |lower portion of the crack as
shown on the drawi ngs. Ensure that the backup material is placed at the
specified depth and is not stretched or twisted during installation.

1.7 Rat e of Progress of Crack Preparation

Limt the stages of crack preparation, which include routing, sandblasting
of the crack faces, air pressure cleaning and placing of the backup
material, to only that linear footage that can be seal ed during the sane
day.

2 PREPARATI ON OF SEALANT

Do not heat hot-poured sealants in excess of the safe heating tenperature
recormended by the manufacturer, as shown on the seal ant containers.

Wt hdraw and waste seal ant that has been overheated or subjected to
application tenperatures for over 4 hours or that has remained in the
applicator at the end of the day's operation.

3 | NSTALLATI ON OF SEALANT
3.1 Time of Application

Seal cracks imrediately followi ng final cleaning of the crack walls and
followi ng the placenent of the backup material (when required). Cracks
that cannot be seal ed under the conditions specified, or when rain
interrupts sealing operations, shall be recleaned and allowed to dry prior
to installing the seal ant.

3.2 Seal ing the Crack
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NOTE: Cracks should be slightly underfilled to
preclude tracking the material onto the pavenent
surface. For airfield pavenents, the seal ant shoul d
be recessed 3 mm (1/8 inch) bel ow the pavenent
surface; for roads, streets and parking lots, the
seal ant should be recessed 6 mm (1/4 inch). For
pavenents that are to receive an overlay, the

seal ant shoul d be recessed a minimmof 6 nm (1/4

i nch) and a maxi mum of 13 mm (1/2 inch) bel ow the
pavenent surface.
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| mredi ately preceding, but not nore than 15 m 50 feet ahead of the crack
seal i ng operations, performa final cleaning with conpressed air. Fill the
cracks fromthe bottomup to [3] [6] mr [1/8] [1/4] inch bel ow the pavenent
surface. Renpbve excess or spilled sealant fromthe pavenent by approved
net hods and discard it. Install the sealant in a manner which prevents the
formati on of voids and entrapped air. Several passes with the applicator
wand may be necessary to obtain the specified sealant depth fromthe
pavenent surface. Do not use gravity nethods or pouring pots to instal

the sealant material. Traffic shall not be permtted over newy seal ed
pavenent until authorized by the Contracting Officer. Cracks shall be
checked frequently to ensure that the newy installed sealant is cured to a
tack-free condition within 3 hours.

SECTION 32 01 17.16 Page 11



3.

4 CRACK SEALANT | NSTALLATI ON TEST SECTI ON

Prior to the cleaning and sealing of the cracks for the entire project,
construct a test section at |least 60 m 200 feet |ong using the specified
materi al s and approved equi pnent, to denonstrate the proposed sealing of
all cracks of the project. Followi ng the completion of the test section
and before any other crack is sealed, inspect the test section to determne
that the materials and installation nmeet the requirenments specified. |If
materials or installation do not neet requirenents, renove the materials
and recl ean and reseal the cracks at no cost to the Governnent. \Wen the
test section neets the requirenments, it nay be incorporated into the

per manent work and paid for at the contract unit price per linear foot for
sealing itens scheduled. Seal all other cracks in the manner approved for
sealing the test section.

.5 CLEANUP

Upon conpletion of the project, renove unused materials fromthe site and
| eave the pavenent in a clean condition.

.6 QUALI TY CONTROL PROVI SI ONS

.6.1 Crack d eaning

Provide quality control provisions during the crack cleaning process to
correct inproper equipnent and cl eani ng techni ques that damage the

bi t um nous pavenent in any manner. C eaned cracks shall be approved prior
to installation of the crack seal ant.

.6.2 Crack Seal Application Equi prent

| nspect the application equipnent to ensure confornmance to tenperature

requi rements and proper installation. Evidences of bubbling, inproper

installing, and failing to cure or set will cause to suspend operations
until causes of the deficiencies are determ ned and corrected.

.6.3 Crack Seal ant

| nspect the crack seal ant for proper cure and set rating, bonding to the
bi t um nous pavenent, cohesive separation within the seal ant, reversion to
liquid, and entrapped air and voids. Sealants exhibiting any of these
deficiencies, at any time prior to the final acceptance of the project,
shal |l be renmoved fromthe crack, wasted, and replaced as specified herein
at no additional cost to the Governnent.

-- End of Section --
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