EE IR R R R I R R I I I R R R R R I R S R Rk I Rk I I I R O S O

USACE / NAVFAC / AFCESA / NASA UFGS-32 12 18 (August 2008)

Preparing Activity: USACE Supersed| ng ----------------
UFGS-32 12 18 (April 2006)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated April 2009
A
SECTI ON TABLE OF CONTENTS
DI VI SION 32 - EXTERI OR | MPROVEMENTS
SECTI ON 32 12 18
RESI N MODI FI ED PAVEMENT SURFACI NG MATERI AL

08/ 08

PART 1 GENERAL

1.1 REFERENCES
1.2 SYSTEM DESCRI PTI ON
1.2.1 Asphalt M xing Pl ant
1.2.2 Asphal t Paver
1.2.3 Recei vi ng hopper
1.2.4 Automatic Gade Control
1.2.5 Slurry G out
1.3 SUBM TTALS
1.4 QUALITY ASSURANCE
1.4.1 Aggr egat es
1.4.1.1 Sanpl i ng and Testing
1.4.1.2 Sour ces
1.4.2 Bi t um nous Materials
1.5 DELI VERY, STORAGE, AND HANDLI NG
1.5.1 M neral Aggregates
1.5.2 Bi tum nous Materials
1.5.3 Slurry Grout Sand
1.5.4 Cenentitious Materials
1.5.5 Open Graded Bitum nous M xture
1.6 ENVI RONVENTAL REQUI REMENTS

PART 2 PRODUCTS

AGGREGATE

1 Coar se Aggregate

2 Crushed Aggregates

.3 Open- Graded M x Aggregate
4 Slurry Grout Sand

.5 Filler (Fly Ash)

Bl TUM NOUS MATERI AL

CEMENT

CROSS POLYMER RESI N

CURI NG COVPQOUND

JOB M X FORMULA FOR OPEN- GRADED ASPHALT AND SLURRY GROUT

CURWNNNNNNE
PREREEE

NN

SECTION 32 12 18 Page 1



2
4
w

Open Graded Asphalt Job M x Fornul a
1 Initial Laboratory Procedure

2 Speci men Production

3 Measuring voids total mx (VIM
4 Job-Mx Formula Submttal

M x Formula for Slurry G out

1 Initial Laboratory Procedure

2 M xi ng

3 Vi scosity Testing

4 Job-Mx Formula Subm ttal

PR R

NNNNONNNNO
COOONODD O
(&

o
(e

NN

EXECUTI ON

PREPARATI ON OF OPEN GRADED M XTURES

WATER CONTENT OF AGGREGATES

TRANSPORTATI ON OF M XTURE

TEST SECTI ON

SURFACE PREPARATI ON OF UNDERLYI NG COURSE

TACK COATI NG

PLACI NG OPEN GRADED BI TUM NOUS M XTURE
.1 Rol l ers
.2 Smoot hi ng of Qpen Graded Bitum nous M xture
.3 Protecti on of Ungrouted Pavenent

PREPARATI ON OF SLURRY GROUT

PLACI NG SLURRY CGROUT
.10 JANTS

3.10.1 Joi nts Between Successive Lanes of RWP
3.10.2 Joi nts Between RVP and Adj acent Pavenents
.11 CURI NG
.12 PROTECTI ON OF GROUTED PAVEMENT

.13 CONTRACTOR QUALI TY CONTROL

©COWWWNOUAWNR
~N~~

w w w

3.13.1 General Quality Control Requirenents
3.13.2 Quality Control Testing

3.13.3 Asphalt Cont ent

3.13.4 Gradati on

3.13.5 Tenper at ures

3.13.6 Aggregate Mbisture

3.13.7 Moi sture Content of M xture

3.13.8 Air Voids

3.13.9 Grade and Snoot hness

3.13.9.1 G ade
3.13.9.2 Snpot hness
3.13.10 Job-M x- Formul a
.14 ACCEPTABI LI TY OF WORK
3.14.1 Cener al
3.14. 2 Field Sanpling of RWP Materials

3.14. 2.1 Qpen Graded Bituminous M xture
3.14.2.2 Slurry G out
3.14.2.3 Core Sanpl es

3.14.3 Thi ckness, G ade and Surface- Snoot hness Requirenents

3.14.3. 1 Thi ckness

3.14.3.2 Sur f ace Snpot hness
3.14.3.3 Surface Texture
3.14.3. 4 G ade

End of Section Table of Contents --

SECTION 32 12 18 Page 2



Rk Ik kb Sk R R IR R R I kI ARk Sk R R Rk I o b Sk kS R R Ik Sk b S R o

USACE / NAVFAC / AFCESA / NASA UFGS- 32 12 18 (August 2008)
Preparing Activity: USACE Super sedi ng
UFGS-32 12 18 (April 2006)

UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated April 2009

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

SECTION 32 12 18

RESI N MODI FI ED PAVEMENT SURFACI NG MATERI AL
08/ 08

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

NOTE: This guide specification covers the
requirenents for resin nodified pavenent surfacing
mat eri al

Edit this guide specification for project specific
requi renents by addi ng, deleting, or revising text.
For bracketed itenms, 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 submitted as
a Citeria Change Request (CCR)
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PART 1 GENERAL
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NOTE: A representative of the Airfield and
Pavenents Branch, Geotechnical and Structures
Laboratory, U S. Arny Engi neer Research and

Devel oprment Center (CERDC) should be consulted in
t he pl anni ng and desi gni ng of an RW
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1.1 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
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thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a RID 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
the 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.
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The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi c designation only.

AVERI CAN ASSOCI ATI ON OF STATE HI GHWAY AND TRANSPORTATI ON OFFI Cl ALS
( AASHTO)

AASHTO M 320 (2005) Performance- Graded Asphalt Bi nder
ASTM | NTERNATI ONAL ( ASTM

ASTM C 127 (2007) Standard Test Method for Density,
Rel ative Density (Specific Gavity), and
Absorption of Coarse Aggregate

ASTM C 128 (2007a) Standard Test Method for Density,
Rel ative Density (Specific Gavity), and
Absorption of Fine Aggregate

ASTM C 131 (2006) St andard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

ASTM C 136 (2006) Standard Test Method for Sieve
Anal ysis of Fine and Coarse Aggregates
ASTM C 150 (2007) Standard Specification for Portland
Cenent
ASTM C 566 (1997; R 2004) Standard Test Method for

Total Evaporabl e Misture Content of
Aggregate by Drying

ASTM C 618 (2008a) Standard Specification for Coal
Fl'y Ash and Raw or Cal ci ned Natural
Pozzol an for Use in Concrete

ASTM C 88 (2005) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul fat e

ASTM D 140 (2001; R 2007) Sanpling Bitum nous
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Material s

ASTM D 1461 (1985; R 2006) Misture or Volatile
Distillates in Bitum nous Paving M xtures

ASTM D 2041 (2003a) Theoretical Maximum Specific
Gravity and Density of Bitum nous Paving
M xt ures

ASTM D 2172 (2005) Quantitative Extraction of Bitunen

from Bi tuni nous Paving M xtures

ASTM D 2216 (2005) Laboratory Deternination of Water
(Moi sture) Content of Soil and Rock by Mass

ASTM D 3381 (2005) Viscosity-Gaded Asphalt Cenent for
Use in Pavenent Construction

ASTM D 4125 (2005) Asphalt Content of Bitum nous
M xtures by the Nucl ear Method

ASTM D 4791 (2005e1) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

ASTM D 5444 (2008) Mechani cal Size Anal ysis of
Extract ed Aggregate

ASTM D 6307 (2005) Asphalt Content of Hot M x Asphalt
by Ignition Method

ASTM D 70 (2008) Specific Gravity and Density of
Sem -Solid Bitum nous Materials
(Pycnonet er Met hod)

ASTM D 75 (2003) Standard Practice for Sanpling
Aggr egat es

ASTM D 995 (1995b; R 2002) M xing Plants for
Hot - M xed, Hot-Laid Bitum nous Paving
M xtures

U S. ARW CORPS OF ENG NEERS (USACE)

CCE CRD-C 300 (1990) Specifications for Menbrane-Form ng
Conpounds for Curing Concrete

.2  SYSTEM DESCRI PTI ON
2.1 Asphalt M xi ng Pl ant
Provi de a bitum nous asphalt plant with enough capacity to produce the
quantities of bitumnous nixtures required for the project and conform ng
to the requirements of ASTM D 995, with the foll owi ng changes:

a. Testing Facilities. Provide |aboratory facilities at the plant for

the use of the CGovernment's acceptance testing and the Contractor's
quality control testing.
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b. Storage Bins. Use of storage bins for tenporary storage of hot-m x
asphalt will be permtted as follows:

(1) The asphalt mxture may be stored in insulated storage bins
for a period of tinme not exceeding 1 hour

(2) Provide hauling equiprment, paving nachines, rollers,

m scel | aneous equi prent, and tools in sufficient nunbers, capacity
and in proper working condition to place the asphalt paving

m xtures at a rate equal to the plant output.

2.2 Asphal t Paver

Provi de asphalt pavers which are self-propelled, with a vibrating screed,
heat ed as necessary, and capable of spreading and finishing courses of
hot-m x asphalt nmeeting the specified thickness, snpothness, and grade.
The paver shall have sufficient power to propel itself and the hauling
equi pnent wi t hout adversely affecting the finished surface.

. 2.3 Recei vi ng hopper

The paver shall have a receiving hopper of sufficient capacity to pernmt a
uni form spreadi ng operation. The hopper shall be equipped with a
distribution systemto place the nmixture uniformy in front of the screed
wi t hout segregation. The screed shall effectively produce a finished
surface of the required evenness and texture w thout tearing, shoving, or
gougi ng the m xture.

.2.4 Aut omati ¢ Grade Contr ol

If an automatic grade control device is used, equip the paver with a
control system capable of automatically maintaining the specified screed
el evation. The control systemshall be automatically actuated from either
a reference line and/or through a system of nechani cal sensors, or
sensor-directed nechani sns or devices which will nmaintain the paver screed
at a predetermined transverse slope and at the proper elevation to obtain
the required surface. The transverse slope controller shall be capabl e of
mai nt ai ning the screed at the desired slope within plus or mnus 0.1
percent. The transverse slope controller shall not be used to contro
grade. The controls shall be capable of working in conjunction with any of
the follow ng attachnents:

a. Ski-type device of not less than 9.14 m 30 feet in |length.
b. Taut stringline set to grade.
c. Short ski or shoe for joint matching.

d. Laser control

. 2.5 Slurry G out

The additional requirenents for production of slurry grout for the Resin
Modi fi ed Pavenent (RMP) are a concrete batch plant, a ready nix truck, or
portable m xer for grout mxing, and snall 1.8 nmetric ton 2 ton (maxi num
tandem st eel wheel ed vibratory roller for conpaction of RW
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1.3 SUBM TTALS
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NOTE: Review submttal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the submittals
required for the project. Submittals should be kept
to the mninumrequired for adequate quality control.

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

For submittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nmay 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; "DJO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO for Area Ofice; "RO for
Resident O fice; 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 Arny projects.

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

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

SD- 04 Sanpl es

Open Graded Asphalt Job M x Formul a
Job Mx Formula for Slurry G out

Materials required to produce the open graded asphalt m xture
and slurry grout job-mx-fornmulas in the quantities indicated
bel ow.

Aggregates representing each stockpile to be used in the
producti on of the open-graded asphalt mxture: 45 kg 100 pounds

each
Bi t um nous Materi al 19 liters 5 gallons
Slurry Grout Sand 23 kg 50 pounds
Fl'y Ash 23 kg 50 pounds
Cenent 23 kg 50 pounds
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Cross Polyner Resin 4 liters | gallon

Along with the Contractor's prelimnary job m x formul as,
deliver sanples, 30 days before starting production, to U S. Arny
Engi neer Wat erways Experinment Station Research and Devel opnent
Center, 3909 Halls Ferry Road, Vicksburg, M ssissippi, 39180-6199,
ATTN. CEWESERD- GP- Q

SD-06 Test Reports

Coarse Aggregate[; C[; G [___ 11

Coarse and Fine Aggregates[; C[; G [____ 11

Open- Graded M x Aggregate[; Cl[; G [___ 11

Bi tuminous Material[; C[; G | 11, |
Slurry Gout Sand[; C[; G [_____ 11

Filler (Fly Ash)[; CQI[; G [_____ 11

Job Mx Formula for Slurry Gout[; CI[; G [_____ 11
Contractor Quality Control[; C[; G [____| 11

Aggregate and QC test results. Conduct slurry grout viscosity
tests imediately prior to application on the paverment surface and
30 minutes thereafter.

SD- 07 Certificates
Cerent[; CI[; G [
Cross Polymer Resin[; C[; G |
Curing Conpound[; C[; G |
Copi es of certificates.
1.4 QUALITY ASSURANCE
Provide the Contracting Oficer access at all times, to all parts of the
bi tum nous plant, for checki ng adequacy of any equi pnment in use; inspecting
operation of the plant; verifying weights, proportions, and character of
materi al s; and checking tenperatures maintained in preparation of the
m xt ures.
1.4.1 Aggr egat es
1.4.1.1 Sanpl i ng and Testing
Use ASTM D 75 in sampling coarse and fine aggregates. Points of sanpling
wi |l be designated by the Contracting Oficer. Mke all tests necessary to
determ ne conpliance with the specified requirenents, using a Corps of
Engi neers certified Commercial Laboratory.

1.4.1.2 Sour ces

Sel ect sources of aggregates well in advance of the tine when the materials
are required in the work. Submt sanples 30 days before starting
production. |If a sanple of nmaterial fails to neet the specified

requirenents, replace the material represented by the sanple, and the cost
of testing the replaced sanple shall be at the Contractor's expense.
Approval of the source of the aggregate does not relieve the Contractor of
the responsibility to deliver aggregates that neet the specified
requirenents.
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4.2 Bi tum nous Materials

ot ai n sanpl es of bitum nous materials in accordance with ASTM D 140.

Ssel ect sources well in advance of the tinme nmaterials will be required for
the work. In addition to the initial qualification, sanples shall be

obt ai ned and tested before and during construction when shipnents of

bitum nous materials are received, or when necessary to assure that sone
condition of handling or storage has not been detrinental to the bitum nous
mat eri al .

.5 DELI VERY, STORAGE, AND HANDLI NG

.5.1 M neral Aggregates

Del i ver mineral aggregates to the site of the bitum nous m xing plant and
stockpile themin such a manner as to preclude segregation or contam nation
wi th objectionable materi al

.5.2 Bi t um nous Material s

Mai ntai n bitum nous materials bel ow a tenmperature of 150 degrees C 300
degrees F during storage w thout heating by the application of a direct
flane to the walls of storage tanks or transfer lines. Thoroughly clean
storage tanks, transfer lines and wei gh buckets before a different type or
grade of bitumen is introduced into the system

.5.3 Slurry Grout Sand

Store slurry grout sand at the grout production site to prevent

contam nation with foreign materials and saturation with rain water
Determ ne noisture content of this sand just prior to grout production so
that corrections to the job mix formula water content can be nade to
compensate for any noisture in the sand.

.5.4 Cenentitious Materials

The tenperature of the cementitious materials, as delivered for storage at
the site, shall not exceed 65 degrees C 150 degrees F

.5.5 Open Graded Bitum nous M xture

Do not store the open graded bitum nous m xture for |onger than one hour
prior to hauling to the job site.

.6 ENVI RONVENTAL REQUI REMENTS

The bitum nous m xture shall not be placed upon a wet surface, in rain, or
when the surface tenperature of the underlying course is less than |0
degrees C 50 degrees F. Once the bitum nous m xture has been placed, and
if rainis inmmnent, place protective materials consisting of rolled

pol yet hyl ene sheeting at least 0.1 mr 4 mls thick, of sufficient |length
and width to cover the mxture. |If the open graded bitun nous m xture
becones saturated, allow the pavenent voids to thoroughly dry out prior to
appl ying the slurry grout.
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PART 2 PRODUCTS

2.

1 AGCREGATE

Provi de aggregate consisting of crushed stone, or crushed gravel without
sand or other inert finely divided m neral aggregate. The portion of
materials retained on the 4.75 mr No. 4 sieve shall be known as coarse
aggregate, the portion passing the 4.75 mr No. 4 sieve and retained on the
O 075 m No. 200 sieve as fine aggregate. Conduct sieve analysis of coarse
and fine aggregates in accordance with ASTM C 136.

1.1 Coar se Aggregate

Provi de coarse aggregate consisting of sound, tough, durable particles,
free fromadherent films of matter that would prevent thorough coating with
the bitum nous material. The percentage of wear shall not be greater than
40 percent when tested in accordance with ASTM C 131. The nmgnesi um

sul fate soundness | oss shall not exceed 18 percent, after five cycles, when
tested in accordance with ASTM C 88. Provi de aggregate containing at |east
75 percent by weight of crushed pieces having two or nore fractured faces.
The area of each fractured face shall be equal to at |east 75 percent of
the smal |l est md-sectional area of the piece. Wen tw fractured faces are
contiguous, the angle between the planes of fractures shall be at |east 30
degrees to count as two fractured faces. Obtain fractured faces by
artificial crushing.

1.2 Crushed Aggregates

Particl e shape of crushed aggregates shall be essentially cubical
Quantity of flat (width to thickness ratio greater than 3) and el ongated
particles (width to length ratio greater than 3) in any sieve size shal
not exceed 8 percent by wei ght, when determnmined in accordance wth

ASTM D 4791.

. 1.3 pen- Graded M x Aggregate

The gradations in Table | represent the limits which shall deternine the
suitability of open-graded m x aggregate for use fromthe sources of
supply. The aggregate, as finally selected, shall have a gradation within
the limts designated in Table | and shall not vary fromthe lowlinmt on
one sieve to the high limt on the adjacent sieve, or vice versa, but shal
be uniformy graded fromcoarse to fine.

TABLE |

OPEN- GRADED M X AGGREGATE

Si eve Size Percent by Wi ght Passing
19 mm 100

12.5 mm 54-76

9.5 mm 38-60

4.75 mm 10- 20

2.36 mm 8- 16

0.60 nm 4-10

0.075 nm 1-3
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TABLE |

OPEN GRADED M X AGGREGATE

Si eve Size Percent by Wi ght Passing
3/4 in. 100

1/2 in. 54- 76

3/8 in. 38-60

No. 4 10- 20

No. 8 8- 16

No. 30 4-10

No. 200 1-3

Table | is based on aggregates of uniformspecific gravity; the percent

passing various sieves nay be changed by the Contracting O ficer when
aggregates of varying specific gravities are used. Adjustnents of
per cent ages passing various sieves may be directed by the Contracting
O ficer when aggregates vary nore than 0.2 in specific gravity.

.1.4 Slurry Grout Sand

Provide slurry grout sand consisting of clean, sound, durable, particles of
processed silica sand that nmeet the requirenents for wear and soundness
specified for coarse aggregate. The sand shall contain no clay, silt, or
ot her objectionable matter. The gradations in Table Il represent the
[imts which will determne the suitability of silica sand for use fromthe
sources of supply.

TABLE 11

FI NE SAND FOR SLURRY GROUT

Si eve Size Percent by Wi ght Passing
1.18 nmm 100
0. 600 nm 95-100
0.075 nm 0-2
TABLE |1

FI NE SAND FOR SLURRY GROUT

Si eve Size Percent by Wi ght Passing
No. 16 100

No. 30 95- 100

No. 200 0-2

The sand gradati ons shown are based on sand of uniformspecific gravity,
and the percentages passing the various sieves will be subject to
appropriate correction by the Contracting O ficer when aggregates of
varying specific gravities are used.
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2.1.5 Filler (Fly Ash)

Provide fly ash having at |east 95 percent by weight of material passing the
O 075 m No. 200 sieve and conformng to ASTM C 618 Cl ass F requirenents.

2.2 Bl TUM NOUS MATERI AL

Provi de bitum nous material confornming to the requirements of [ASTM D 3381
with a viscosity grade [AC-10] [AC 20] [AC 30] [AR-4000] [AR-8000] and an
original penetration of 40 to 100.][ AASHTO M 320 Performance G ade (PG

2.3 CEMENT

The cenent used in the slurry grout shall be portland cenent confornming to
ASTM C 150, Type [I] [I1] [II1] [V].

2.4 CROSS POLYMER RESI N
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NOTE: The cross polyner resin to be used in the
slurry grout, Prosalvia-7, is a proprietary product
whi ch has been wai ved for use throughout the Corps
of Engineers and is available fromthe Al yan
Corporation, P.O Box 788, Vienna, VA 22183, (703)
573-8134.

A conpl ete description of the Marsh fl ow cone and
the grout viscosity test method is found in ETL
1110-1-177 "Use of Resin Mdified Pavermrent (RWP)".
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Uilize a cross polymer resin of styrene and butadiene, Prosalvia L7, as a
pl asticizing and strength producing agent. After mxing the resin into the
slurry grout, the mixture shall have a viscosity which would allowit to
flow froma Marsh Cone in accordance with Table IIl. A Marsh cone has

di nensi ons of 155 mmr 6-1/8 inches base inside dianeter, tapering 315 n
12-3/8 inches to a tip inside diameter of 10 mr 3/8 inches. The 10 mr 3/8
i nch di aneter neck shall have a Il ength of 60 mr 2-3/8 inches.

TABLE 111

SLURRY GRQOUT VI SCOSI TY

Ti me El apsed After Mar sh Fl ow

Addition of PL7 Cone Viscosity
0 to 30 m nutes 8 to 10 seconds
After 30 m nutes 9 to 11 seconds

2.5 CURI NG COVPOUND

Menbrane-form ng curing conpound shall be white pignmented conpounds
conform ng to COE CRD- C 300.

2.6 JOB M X FORMULA FOR OPEN- GRADED ASPHALT AND SLURRY GROUT

EE R R R I R I O R I R R R I R I R I R I R R R I R R R R R I R L
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NOTE: It is recommended that the job nmix formula
for the open graded bitum nous mixture and the

m xture proportions for the slurry grout be approved
by the appropriate ERDC representative. On a case
by case basis, this approval may result froma
sinmple review of the Contractor's mnmix design test
reports, or it may require verification of the m x
design by repeating sone or all of the required mx
design tests. This recomendation is to ensure that
proper | aboratory procedures are used to determ ne
m x designs for this new paving process.

A conpl ete description of the proper nethods used to
produce job mx formulas for the open graded

bi tum nous m xture and slurry grout is found in ETL
1110-1-177 "Use of Resin Mdified Paverent (RWP)."
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2.6.1 Open Graded Asphalt Job M x Fornul a

Furni sh the Job Mx Formula (JMF) for the open graded bituninous m xture
for approval by the Governnent. No paynent will be made for m xtures
produced prior to the approval of the JM- by the Contracting O ficer

2.6.1.1 Initial Laboratory Procedure

a. Sanple aggregates according to ASTM D 75 and asphalt cenent
according to ASTM D 140. An open-graded asphalt concrete m x design
requires a mninmumof 45 kg 100l bs of each aggregate stockpile and 15 L
4 gal of asphalt cenent.

b. Oven dry aggregate stockpile sanples and conduct a sieve analysis (
ASTM C 136) on each sanple. Determne the conbination of aggregate
stockpiles that results in a gradation closest to the center of the
limting gradation band. This stockpile conbination will becone the

bl endi ng forrmula for the open-graded asphalt concrete.

c. Measure apparent specific gravity of aggregates (ASTM C 127 and
ASTM C 128) from each stockpile used in the final gradation. Calculate
apparent specific gravity of conbined aggregates using the bl ending
formul a percentages. Measure specific gravity of asphalt cenment (

ASTM D 70).

d. Estimate the optimm asphalt content using the follow ng equation
Opti mum asphalt content = 8.61(0.21G + 5.4S + 7.2s + 135f)0'2 +SG

wher e

SG = apparent specific gravity of the conbi ned aggregates

G = percentage of material retained on the 4.75 mr No. 4 sieve

S = percentage of material passing the 4.75 mr No. 4 and retained on the
0.6 mr No. 30 sieve

s = percentage of material passing the 0.6 nm No. 30.sieve and retained
on the 0.075 mr NO. 200 sieve

f = percentage of material passing 0.075 mr No. 200 sieve

e. Round the cal cul ated opti num asphalt content value to the nearest
tenth of a percent. Use this asphalt content value along with two
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2.

2.

asphalt contents above this amobunt and two asphalt contents below this
amount in the production of nmix design sanples. Use 0.5 percent above
and bel ow the optimum and 1.0 percent above and bel ow the opti num as
the four additional asphalt contents. Calculate nmaxi mumtheoretica
specific gravities for each of these five asphalt cenent contents using
ASTM D 2041.

6.1.2 Speci men Production

Using the five m x design asphalt contents, produce three 100 mr 4 inch

di aneter Marshall specinmens at each asphalt content. Use approximately 800
grans 1.8 | bs of conbi ned aggregates follow ng the previously determ ned
aggregate blending formula for each specinen. Just before m xing, the
tenperature of the aggregates should be 145 + 5°C 290 = 9°F and the asphal t
cement should be 135 = 5°C 275 £ 9°F. Wth normal mixing procedures, the
tenmperature of the asphalt m xture during conpaction is 120 + 5°C 250 = 9°F
Conpact the open-graded asphalt concrete specinens with 25 blows froma 4.5
kg 10 | bs Marshall hand hamrer on one side of each specinen. Allow the
specinmens to air cool for a mininmmof 4 hours before carefully renoving
from nol ds.

6.1.3 Measuring voids total mx (VTM

a. Measure the VIM of each open-graded speci men using the follow ng
formul a:

VIM= (1 - WAIR /Volume * 1/SGT) * 100 VIM = [1 - WAIR / Vol une *
1/ (SGT * 62.4l bs/CF)] * 100

wher e

WAIR = dry wei ght of specinmen in grans |bs
Vol unme =0. 785(D) 2 (H)

D = dianeter in cm feet

H = height in cn feet

SGT = maxi mum t heoretical specific gravity

b. Calculate the average VIMfor each of the five asphalt cenent
contents. Select the optimmasphalt content as that which resulted in
a VIMval ue closest to 30.0 percent. |If no VIM averages are in the
30.0 percent range, then nake adjustnents to the aggregate gradation to
achi eve the proper void content. Optinum asphalt contents resulting in
average VIMvalues in the 25 to 35 percent range are acceptable, but
due to normal production and construction variations, the JMF shall be
based on a m x design that provides a 28 to 32 percent VIMvalue is
required. Typical optinmum asphalt contents are between 3.5 and 4.5

per cent.

6.1.4 Job-M x Fornmula Submtta

a. The open-graded asphalt concrete job-mx formula will consist of
the follow ng informtion:

(1) Percentage of each aggregate stockpile.

(2) Percentage passing each sieve size for the blended aggregate.
(3) Percentage of bitunen.

(4) Tenperature of discharged asphalt m xture.

(5) Voids total m x percentage.
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b. The target tenperature of the asphalt m xture when it is discharged
fromthe mxing plant should be 125 + 5°C 257 £ 9°F. Adjust the

t emper at ure dependi ng on the anbi ent tenperatures and the haul distance
fromthe asphalt plant to the job site to nmeet the | ay-down tenperature.

2.6.2 Job Mx Formula for Slurry G out
Furni sh the Job-M x Formula (JMF) for the slurry grout for approval by the
Covernment. Develop the slurry grout job mx fornula using the proportions
given in Table V.

TABLE V

RESI N MODI FI ED CEMENT SLURRY GROUT M XTURE PROPORTI ONS

Mat eri al Percent by Wei ght
Silica Sand 16- 20
Fl'y Ash 16- 20
Wat er 22- 26
Portl and Cenent 34-40
Cross Pol ymer Resin 2.5-3.5

Approximately 12 to 15 kg 22 to 28 pounds of mxed slurry grout will fill
in one square nmeter yard (25 nmr | inch thickness) of open graded bitum nous
mxture with 25 to 35 percent voids total nix.

2.6.2.1 Initial Laboratory Procedure

a. Mnimmsanple size is 23 kg 51 I bs for cenent, sand, and fly ash;
and is 4 L 1 gal for resin additive.

b. Using the grout material proportions specified in Table V, devel op
a matrix of initial job-mx formulas for |aboratory viscosity testing.
The goal of the grout nix design is to produce a material fornulation,
which results in a field Marsh Fl ow Cone viscosity of 8.0 to 10.0
seconds. The initial formulations shall ensure that a grout
formul ati on can be produced with a Marsh viscosity no greater than the
10. 0 seconds naximum This is acconplished by testing grout
formulations with relatively high wc ratios and the nmaxi mrum al | owabl e
amount of resin additive.

c. The grout's wc ratio shall be between 0.65 to 0.75, unless
approved by the Contracting Oficer. H gher wc ratios are sonetines
necessary to produce grout with Marsh Flow viscosity |less than the

10. 0- second maxi mum val ue. Therefore, the focus of the initial grout
viscosity tests is to determine the mnimumWC ratio that will produce
a grout viscosity less than or equal to 10.0 seconds. The resin
additive serves as a plasticizer which reduces grout viscosity while
reduci ng the amount of water required.

d. The standard | aboratory grout batch size should be in the 4 to 5 kg
9to 11 Ibs range. Calculate the nmaterial batch weights based on the
desired proportions. Miltiple grout viscosity tests are facilitated by
first blending the dry ingredients (cement, sand, fly ash) for each
test sample and then adding the appropriate anount of water and resin
additive during the mixing process. These dry ingredi ent batches
shoul d be kept in air-tight containers to prevent |oss of material or

SECTION 32 12 18 Page 15



. 6.

. 6.

2.

2.

contam nation before mxing. Replicate two sanples per blend for grout
vi scosity testing.

2 M Xxi ng

a. The equi pment needed to effectively mx the resin grout includes a
| aboratory mi xer equipped with a wire whip mxing attachrment and
approximately 10 L 2.5 gal capacity mxing bow, a calibrated set of
wei ght scal es, and various small containers to weigh and transfer mx
wat er and resin additive.

b. Place dry ingredients into m xing bow and adjust the bow height
so that the wire whip is just off of or touching the bottomand the
sides of the bowl. Begin mxing the dry ingredients at a sl ow speed
and i mredi ately add the appropriate amount of water. Once all of the
wat er is added, speed up the mxer to a point where the grout is being
thrown onto the sides of the mixing bowl. Mx the grout at this high
speed for 5 mnutes, then add the appropriate ampunt of resin
additive. Mx the grout again at a high mxing speed for an additiona
3 mnutes before testing for Marsh Fl ow viscosity.

3 Vi scosity Testing

a. The equi pnment needed to neasure grout viscosity includes a Marsh
Fl ow Cone, a 1,000 nmL 0.25 gal glass or clear plastic graduated
cylinder beaker, a 1,500 nL 0.38 gal (approximtely) enpty beaker or
bucket, and a stopwatch.

b. Inmediately after mxing the grout, transfer the grout fromthe

m xi ng bow to the enpty beaker or bucket. Take note of any |unps of
material or excess sand in the bottom of the mixing bowl. Excess |unps
i ndi cate inadequate m xi ng and render the grout useless for viscosity
testing. Imrediately fill the Marsh Fl ow Cone with about 1,100 nL 0.28
gal of grout. A consistent head of grout in the flow cone is achieved

for all viscosity tests by marking an 1,100 nL 0.28 gal fill line

i nside the flow cone. The flow cone outlet is plugged by sinply

pl aci ng one's finger over the outlet opening. Inmediately after the
flow cone is filled to the 1,100 nL 0.28 gal fill line, position the

cone over the 1,000 nL 0.25 gal graduated beaker. Release the grout
opening and start the stopwatch tinmer simultaneously. Measure the tine
of flowfor 1 L 0.25 gal of grout fromthe fl ow cone to the nearest
tenth of a second.

c. Record each test sanple's viscosity, averaging the two replicates
for each blend. Adjust the grout mx proportions as needed with the
foll owi ng consi derati ons:

(1) Any grout viscosity between 8.0 and 10.0 seconds is
acceptable. It should be noted; however, that when field
construction tenperatures are expected to be comparatively high
(greater than 32°C 90°F) and/or the open-graded asphalt concrete
voi ds are expected to be considerably | ow (I ess than 30 percent),
then | ower viscosity grouts will help to ensure easy grout
application and full grout penetration. In npost cases, these
vari abl es are unknown; therefore, it is prudent to select the
grout fornul ation which has the | owest viscosity.

(2) Select a grout job-mx formula with water and resin additive
contents bel ow the maxinumallowable limts to allow the
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Contracting Oficer Representative to approve small additions of
these ingredients in the field if necessary to neet viscosity
requirenents

(3) Loww c ratios shall be selected, within the viscosity
criteria, to produce grout with higher strengths; reduce the
chances for drying shrinkage cracking; and produce grout which is
nmore consistent and better able to keep the sand in suspension
during mxing and pl acenent.

(4) When the sand is noted to settle out of solution during or
i mediately after nixing, the JVF shall be adjusted by reducing
t he anobunt of sand and increasing the amount of fly ash (both
within the specified tol erances).
(5) If the viscosity requirenents cannot be net, change the source
of materials. Typical problens to investigate include the
followi ng: grout sand which is too coarse, portland cement which
is highly reactive during the early stages of the hydration
process, fly ash with excess cenentitious nature.

6.2.4 Job-Mx Formula Submtta

The grout job-mx forrmula will consist of the follow ng infornation:

(1) Percentage (by weight) of each mixture ingredient rounded to
the nearest tenth of a percent.

(2) Type and source of portland cenent.
(3) Source of fly ash, silica sand, and resin additive.

(4) Marsh Fl ow Cone viscosity of job-mx-fornula grout.

PART 3 EXECUTI ON

3.

1 PREPARATI ON OF OPEN GRADED M XTURES

Regul ate rates of feed of aggregates so that mpisture content and
temperature of aggregates will be within tol erances specified. Convey
aggregates and bitunen into the mxer in proportionate quantities required
to neet the JM-. Mxing tinme shall be as required to obtain a uniform
coating of the aggregate with the bitunmi nous material. Tenperature of
bitunen at time of mxing shall not exceed 135 degrees C 275 degrees F.
Temperature of aggregate in the m xer shall not exceed 150 degrees C 300
degrees F when bitunen is added. Reject overheated and carboni zed m xtures
or mxtures that foam

.2 WATER CONTENT OF AGGREGATES

Reduce the water content of mxture to |l ess than 0.75 percent by drying
operations. Determne water content in accordance with ASTM D 2216; wei ght
of sanple shall be at |east 500 grans. Report the water content as a
percentage of the total m xture.

.3 TRANSPORTATI ON OF M XTURE

Acconplish transportation fromthe nmxing plant to the job site by trucks
havi ng tight, clean, snooth beds lightly coated with an approved rel easing
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agent to prevent adhesion of mixture to truck bodies. Diesel fuel shal

not be used as a rel easing agent. Drain excessive release agent prior to

| oadi ng. Cover each load with canvas or other approved material of anple
size to protect mixture fromthe weather and to prevent |oss of heat.

Loads that have crusts of cold, unworkable material or have becone wet will
be rejected. Hauling over freshly placed material will not be permtted.

.4 TEST SECTI ON

Prior to full production, and in the presence of the Contracting Oficer,
prepare and place a quantity of open graded bitum nous nixture and slurry
grout according to the JM-. The test section shall be a mininumof 30
neters 100 feet long and 6 neters 20 feet wi de placed in one section and of
the sane depth specified for the construction of the course which it
represents. The equi pnment used in construction of the test section shal

be the sane type and weight to be used on the remai nder of the course
represented by the test section. The test section shall neet the

requi renents specified in paragraph ACCEPTABILITY OF WORK. If the test
section should fail to nmeet these requirenments, nmake the necessary
adjustrents to the mx design, plant operation, and/or construction
procedures. Construct additional test sections, as required, and eval uate
them for conformance to the specifications at the Contractor's expense. A
representative for the resin nmanufacturer shall be on site during the test
section construction and during the initial placenent.

.5 SURFACE PREPARATI ON OF UNDERLYI NG COURSE

Prior to placing of open graded bitum nous m xture, clean the underlying
course of all foreign or objectionable matter with power broons and hand
br oomns.

.6 TACK COATI NG

| mredi ately before placing open-graded asphalt m x, spray contact surfaces
of previously constructed pavenent with a coat of bituninous material as
specified in Section 32 12 10 Bl TUM NOUS TACK AND PRI ME COATS

7 PLACI NG OPEN GRADED BI TUM NQUS M XTURE

R IR I S bk S bk I S kS I I kS b S Rk S bk S bk S b S R R S bk b S S kS S

NOTE: The anmount of rolling required to achi eve the
required voids total mx criteria is usually 1 to 3
passes of the 1.8 netric ton (2-ton) tandem stee
wheel roller in the static node. The appropriate
tenperature of the freshly placed bitum nous m xture
required to prevent undue shoving and cutting from
the roller is usually in the 50 to 70 degrees C (120
to 160 degrees F) range. The actual nunber of

requi red passes and tenperature range for rolling
shoul d be determ ned during construction and
subsequent eval uation of the test section

R IR I S bk O b I S S I S I Rk S S b S R Rk S b S S I bk b S bk R S

Place the m x at a tenperature of not |ess than 80 degrees C 175 degrees F
Upon arrival, spread the mixture to the full width (mninur 3 nmeters 10 feet
) by a bitumnous paver. Strike off the mix in a uniformlayer to a depth
that, when the work is conpleted, will produce the required thickness
indicated. Regulate the speed of the paver to elinmnate pulling and
tearing of the bitum nous mat. Unl ess otherw se directed, begin placenent
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of the mixture along the center line of a crowned pavenent or along the
hi ghest side of a sloped cross-section. Place the mixture in consecutive
adj acent strips. On areas where irregularities or unavoi dabl e obstacl es
nmake the use of mechani cal spreadi ng and finishing equi pnent inpractical
the m xture may be spread, raked, and luted by hand tools. The
longitudinal joint in the RW shall be offset fromthe | ongitudinal joint
in the underlying asphalt pavenent by at |east 300 mr 1 foot.

7.1 Rol l ers

Use snmall (1.8 netric ton 2-ton maxi num) tandem steel wheel vibratory
rollers to smooth over the surface of freshly placed open graded bitum nous
m xture. Turn off the vibratory unit during snmoothing of the bitum nous

m xture. Keep rollers in good condition, capable of operating at slow
speeds to avoid displacenent of the bitum nous m xture. The nunber, type,
and wei ght of rollers shall be sufficient to roll the mxture to the voids
total mx requirenment of 25 to 35 percent while it is still in a workable
condition. The use of equi pment which causes excessive crushing of the
aggregate will not be pernitted.

.7.2 Smoot hi ng of Qpen Graded Bitum nous M xture

The open graded bitum nous m xture shall be snoothed with one to three
passes of the prescribed roller without vibration. The tenperature of the
freshly placed open graded bituni nous nixture shall be | ow enough to
prevent excessive shoving or cutting of the mat under the roller.

. 7.3 Protecti on of Ungrouted Pavenent

Protect the ungrouted pavenent and its appurtenances fromtraffic and

agai nst contami nation fromnmud, dirt, wi nd bl own debris, waterborne
material, or any other contam nation which could enter the void spaces of
the open graded bitum nous nixture before grout application. Acconplish
protection agai nst contam nati on by keeping the construction site clean and
free of such contam nants and by covering the ungrouted pavenent with
protective materials when directed by the Contracting Oficer. Such
protective materials shall consist of rolled polyethylene sheeting as
described in paragraph WEATHER LI M TATIONS. The sheeting may be nounted on
either the paver or a separate novable bridge fromwhich it can be unrolled
wi t hout draggi ng over the pavenent surface.

. 8 PREPARATI ON OF SLURRY GROUT

Rk Ik kR IR R R Ik S R AR Rk R R R Rk ok S R Rk Ik S kb S R R o

NOTE: Cenerally, the cross polymer resin should be
added to the grout mxture at the batch plant if the
haul distance is less than 20 minutes. |If the hau
di stance is greater than 20 m nutes, the cross

pol yner resin should be added to the grout mxture

at the job site.
EE IR R Sk S b I S S S R R kI S kS kS Rk I S S kR I kS

M x the slurry grout using a batch plant, portable nixer and/or ready-m X
truck according to nmix proportions stated in the approved JM~. Add the
cross polymer resin to the mxture after all other ingredients have been
thoroughly m xed. Wen using ready-m x trucks for transporting slurry
grout, the grout nixture shall be thoroughly mxed at the job site

i medi ately before application for a mninmumof 10 mnutes. Thorough

m xi ng shall be acconplished by rotating the m xing drum at the maxi num
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al | owabl e revol uti ons per mnute.
.9 PLACI NG SLURRY GROUT

Tenperature of the bitum nous mixture shall be |less than 38 degrees C 100
degrees F before applying grout. Test each batch of slurry grout at the
job site imredi ately before placenment and used in the finished product only
if it meets the requirenents specified in paragraph ACCEPTABI LI TY OF WORK
Spread the slurry grout over the bitum nous nixture using a spreader or
squeegees. The application of the slurry grout shall be sufficient to fil
the internal voids of the open graded bitum nous nmixture. Begin the
grouting operation at the | owest side of the sloped cross-section and
proceed fromthe |low side to the high side. The practical linit for the
surface slope of an RWP section is 2 percent. Pavenent slopes up to 5
percent can be constructed, but excess hand work and grout overruns are to
be expected at slopes greater than 2 percent. Place the slurry grout in
successive paving lanes with a maximumw dth of 6 neters 20 feet. The use
of strips of wood |unber or foaned rubber to separate each of the grouting
| anes and the RWMP from adj acent pavenents is optional. The direction of
the grouting operation shall be the same as used to pave the open graded

bi tum nous mixture. Use the small (1.8 nmetric ton 2 ton maximum tandem
steel wheel roller (vibratory nbpde) passing over the grout covered

bitum nous mxture to pronote full penetration of the slurry grout into the
voi d spaces.

.10 JO NTS
.10.1 Joi nts Between Successive Lanes of RWP

Make joints between successive | anes of RWP ensuring a continuous bond
bet ween the paving lanes. Al RW joints shall have the sane texture,
density, and snoot hness as other sections of the course.

.10.2 Joi nts Between RMP and Adj acent Pavenents

Saw cut the joints between the RVW and any surroundi ng pavenent surfaced
with portland cement concrete to the full thickness of the RW |layer and
fill themwith a joint sealant material approved by the Contracting O ficer.

11 CURI NG

Apply the curing conpound to the finished pavenent surface, by neans of a
pressurized spraying machine, within 2 hours of the conpleted slurry grout
application. Application of the curing conmpound shall be rmade uniformy in
one or two coats with a total application rate of not nore than 10 square
neters/L 400 square feet/gallon.

.12 PROTECTI ON OF GROUTED PAVEMENT

Protect the pavenent and its appurtenances against both public traffic and
traffic caused by the Contractor's enpl oyees and agents for a period of 21
days. Any damage to the pavenent occurring prior to final acceptance shal
be repaired or the pavenent replaced at the Contractor's expense. |In order
to properly protect the pavenent against the effects of rain before the
pavement is sufficiently hardened have available, at all tines, materials
for the protection of the edges and surfaces of the unhardened RMP. The
protective materials and nethod of application shall be the sane as
previously described in paragraph WEATHER LI M TATIONS. \When rai n appears

i mm nent, all paving operations shall stop, and all avail abl e personne
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shal | begin covering the surface of the hardened RMP with protective
covering.

3.13 CONTRACTOR QUALI TY CONTRCL

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

NOTE: The Contractor nmay be able to neet the
specified quality control requirenents wth in-house
capability or may have to hire a material testing
firmto provide the required quality control testing.

EE R R I R R I R I R I R R I R I R I R I R R R I R R R I R R I R

3.13.1 CGeneral Quality Control Requirenents
Devel op an approved Quality Control Plan. Hot-nix asphalt for paynent
shal |l not be produced until the Quality Control Plan has been approved.
The plan shall address all elenents which affect the quality of the
pavenent including, but not limted to:
a. Mx Design
b. Aggregate G ading
c. Quality of Materials
d. Stockpile Managenent
e. Proportioning
f. Mxing and Transportation
g. Mxture Volunetrics
h. Misture Content of M xtures
i. Placing and Finishing
j. Joints
k. Conpaction
I. Surface Snoot hness
3.13.2 Quality Control Testing
Performall quality control tests, applicable to these specifications, as
set forth in the Quality Control Program The testing program shal
i nclude, but shall not be Iimted to, tests for the control of asphalt
content, aggregate gradation, tenperatures, aggregate noisture, noisture in
the asphalt mxture, |aboratory air voids, slurry grout viscosity, grade
and smoot hness. Develop a Quality Control Testing Plan as part of the
Quality Control Program
3.13.3 Asphal t Cont ent
A mininmmof two tests to determ ne asphalt content will be perforned per
days production of open-graded asphalt mx, by one of the follow ng

net hods: the extraction nmethod in accordance with ASTM D 2172, Method A or
B, the ignition method in accordance with the ASTM D 6307, or the nuclear
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nmet hod i n accordance with ASTM D 4125, provided the nucl ear gauge is
calibrated for the specific mx being used. For the extraction nethod,
determ ne the weight of ash, as described in ASTM D 2172, as part of the
first extraction test perforned at the beginning of plant production; and
as part of every tenth extraction test perfornmed thereafter, for the
duration of plant production. Use the |ast weight of ash value obtained in
the calcul ation of the asphalt content for the m xture.

.13. 4 Gradati on

Aggregat e gradations shall be deternmined a mninmumof twi ce per day from
nechani cal anal ysis of recovered aggregate in accordance with ASTM D 5444,
When asphalt content is determ ned by the nucl ear nethod, determ ne
aggregate gradation fromhot bin sanples on batch plants, or fromthe cold
feed on drum m x plants. For batch plants, test aggregates in accordance
with ASTM C 136 using actual batch weights to determ ne the conbined
aggregate gradation of the m xture.

.13.5 Tenper at ures

Check temperatures at |least four tinmes per day, at necessary locations, to
determine the tenperature at the dryer, the asphalt cenent in the storage
tank, the asphalt mixture at the plant, and the asphalt mixture at the job
site.

.13.6 Aggregate Mbisture

Determ ne the noisture content of aggregate used for production a mninmm
of once per day in accordance with ASTM C 566.

.13.7 Moi sture Content of M xture

Determ ne the noisture content of the mixture at |east once per lot in
accordance with ASTM D 1461 or an approved alternate procedure.

.13.8 Ai r Voi ds

Determ ne voids total mix fromrandom core sanples taken fromin-place
open-graded asphalt mxture. Calculate sanple voids as outlined in the Job
M x Formula criteria. Voids shall be between 25 and 35 percent. Material
not neeting the void criteria shall be renoved and replaced at no

addi tional cost to the Government.

.13.9 Grade and Smoot hness

R IR I S bk S b kS O Rk S kS IR Sk S b R Rk S S bk b S Sk S S

NOTE: Retain requirenents for grade for projects
havi ng | arge paved areas where standi ng water or
pondi ng of water may occur and projects with plan
and profile details. Al other projects shall be
eval uated for the possibility of standing water
bef ore renoving the grade requirenents.

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

Conduct the necessary checks to ensure the grade and snoot hness
requirenents are net in accordance w th paragraph ACCEPTABILITY OF WORK
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3.13.9.1 G ade

The final wearing surface of the pavenment will be tested for conformance
with specified plan grade requirenents, before grout is applied. The grade
will be determined by running Iines of levels at intervals of 7.6 nm 25 feet,
or less, longitudinally and transversely, to determine the el evation of the
conpl eted pavenent surface. Wthin 5 working days, after the conpletion of
a particular area, the Contracting Officer will informthe Contractor in
witing, of the results of the grade-conformance tests.

3.13.9.2 Snpot hness

Performall testing in the presence of the Contracting Oficer. Detailed
notes of the results of the testing shall be kept and a copy furnished to
the CGovernment inmediately after each day's testing. Were drawi ngs show
required deviations froma plane surface (crowns, drainage inlets, etc.),
finish the surface to neet the approval of the Contracting Officer. After
the the slurry grout has sufficiently cured, but not l|ater than 48 hours
after placenent, test the surface of the pavenent in such a manner as to
reveal all surface irregularities exceeding the tol erances specified in

table VI. Test the entire area of the pavenent in both a |ongitudinal and
a transverse direction on parallel lines. The transverse lines shall be 8 m
25 feet or less apart, as directed. The longitudinal |ines shall be at

the centerline of each paving lane for lines less than 6.1 m 20 feet and at
the third points for lanes 6.1 m 20 feet or greater. Also test other areas
havi ng obvi ous devi ations. Longitudinal testing lines shall be continuous
across all joints. The straightedge shall be held in contact with the
surface and noved ahead one-half the length of the strai ghtedge for each
successi ve neasurenent. Determ ne the anount of surface irregularity by

pl acing the freestandi ng (unl evel ed) strai ghtedge on the pavenent surface
and allowing it to rest upon the two highest spots covered by its |ength,
and neasuring the maxi mum gap between the strai ghtedge and the pavenent
surface in the area between these two hi gh points.

3.13.10 Job- M x- Formul a

Routine testing for acceptability of work shall be performed by a Corps of
Engi neers certified commercial |aboratory hired by the Contractor and
approved by the Contracting Officer. Additional tests required to
determ ne acceptability of non-conforming material shall be perfornmed by
the Contractor at its own expense. Use a Marsh Flow Cone for testing the
vi scosity of grout.

3.14  ACCEPTABI LI TY OF WORK
3.14.1 Gener a
When a section of pavenent fails to neet the specification requirenents,

that section shall be totally renoved and replaced at the Contractor's
expense. The Contracting O ficer reserves the right to sanple and test any
area which appears to deviate fromthe specification requiremnments

3.14.2 Field Sampling of RMP Materials

3.14. 2.1 Open Graded Bitum nous M xture
Take sampl es of open graded bitum nous m xture fromloaded trucks for every

1,000 square neters yards of pavenent, but not |ess than two sanples for
each day of paving for determ ning asphalt content, aggregate gradation
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and | aboratory conpacted voids total mix. Laboratory specinmens of open
graded bitum nous material shall be conpacted in 101.6 mr 4 inch diameter
molds to a 50.8 mm 2 inch thickness using 25 blows on one side froma

Mar shal | hand hamrer. Conpare test results fromthe sanpl ed open graded
bitum nous mixture to the approved job-n x-fornula for acceptance by the
Contracting Officer . The tolerances given in Table |V for sieve anal ysis,
bi tunen content, and tenperature shall be applied to quality control test
results on the open graded bitumni nous m xture as di scharged fromthe m xing
pl ant .

TABLE IV

JOB- M X- FORMULA TOLERANCES

Tol er ance,
Mat eri al Plus or M nus
Aggregate passing 4.75 mmor |arger sieves 4 percent
Aggregat e passing 2.36 and 0.60 mm si eves 3 percent
Aggr egat e passing 0.075 nm si eve 1 percent
Bi t unmen 0. 20 percent
Tenperature of di scharge m x 10 degrees C
Voi ds Total M x 2 percent

TABLE |V
JOB- M X- FORMULA TOLERANCES

Tol er ance,
Mat eri al Pl us or M nus
Aggregate passing No.4 or |arger sieves 4 percent
Aggr egat e passing Nos. 8 and 30 sieves 3 percent
Aggr egat e passing No. 200 sieve 1 percent
Bi t umen 0. 20 percent
Tenperature of di scharged m x 20 degrees F
Voi ds Total M x 2 percent

3.14.2.2 Slurry G out

Test each batch of slurry grout for viscosity at the jobsite after thorough
m xi ng and before application. Reject any batch of slurry grout failing to
meet the specified viscosity and remove it fromthe jobsite. Slurry grout
with visible anmbunts of sand settling out of suspension during application
shall be rejected and renoved fromthe jobsite.

3.14.2.3 Core Sanpl es

Take random core sanples fromthe in-place open graded bituni nous m xture
before and after application of the slurry grout. Take at least two field
core sanples before grout application and two after grout application for
every 1,000 squareneters yards of finished RMP. Half of the core sanples
taken after grout application shall be taken fromjoints between successive
grouting lanes. Field core sanples shall be 102 or 152 mr 4 or 6 inch
diameter and extend the full depth of the RWP surface |ayer. The ungrouted
core sanples shall be tested for thickness. The grouted core sanpl es shal
be visually inspected for acceptabl e grout penetration. Acceptable grout
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penetration shall be through the full thickness of the RMP |ayer with a

m ni mum of 90 percent of the visible void spaces filled with slurry grout.
After testing, turn over all cores to the Contracting Officer. Core holes
in ungrouted RVP shall be filled with hot open graded bitum nous nmateri al
and | eveled to match the surroundi ng pavenent surface. Core holes in
grouted RWP shall be filled within 24 hours fromthe tine of coring with
RWP material, |owshrinkage portland cement concrete material, or other
approved patching materi al

3.14.3 Thi ckness, Grade and Surface- Snpbot hness Requirenents

EE R I R R R R I R I R I R R I R I R I R I R R I R I R R R R R I R

NOTE: The surface snpothness requirenents specified
bel ow shoul d be increased to 9 to 12 mmfor tank
trails and non-critical pavenents.

R IR I S bk S b I S S O R kR Rk S bk S bk S b Rk S S bk b S S S

Fi ni shed surface of RWP, when tested as specified below, shall conformto
the thickness and grade specified and to surface snoot hness requirenments
specified in Table VI. In areas where the thickness, grade or snpoothness
exceeds the tol erance, renove the surface lift to full depth; replace the
lift with open graded asphalt to neet specification requirenents, at no
additional cost to the Governnment. Dianond grinding nay be used, after
grout has cured, to renpve high spots to neet grade or snoothness
requirements. Skin patching for correcting | ow areas or planing or mlling
for correcting high areas will not be permtted.

TABLE VI

SURFACE- SMOOTHNESS TOLERANCES

Direction Resin Moudified Pavenent
of Testing Tol erance, nmm
Longi t udi nal 6
Transver se 6

TABLE VI

SURFACE- SNOOTHNESS TOLERANCES

Direction Resin Modi fi ed Pavenent
of Testing Tol erance, inch
Longi t udi nal 1/ 4

Transver se 1/4

3.14. 3.1 Thi ckness
The thickness of the RWP shall neet the requirenments shown on the contract
drawi ngs. The neasured thickness of the RW shall not exceed the design
thi ckness by nore than 13 mr 1/2 inch, or be deficient in thickness by nore
than 6 mMm 1/ 4 inch.

3.14. 3.2 Sur f ace Snpot hness

Fi ni shed surfaces shall not deviate fromtesting edge of a 3.7 neter 12 foot
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strai ghtedge nore than the tol erances shown for the respective pavenent
category in Table VI.

.14.3.3 Surface Texture

The surface texture shall be uniformand free of excess cenent grout.
Fi ni shed surface shall have all grout renoved bel ow the top of the
open-graded asphalt concrete.

.14.3.4 G ade

The finished surface of pavenent shall conformto the elevations and the
cross sections shown and shall vary not nore than 15 mr 0.6 inch fromthe
pl an grade established and approved at site of work. Finished surfaces at
juncture with other pavements shall coincide with finished surfaces of
abutting pavenents.

-- End of Section --
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