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SECTION 32 11 23.23

BASE COURSE DRAI NAGE LAYERS
08/ 22

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: This guide specification covers the
requi renents for a drai nage | ayer under roads,
streets and airfield pavenents.

Adhere to UFC 1-300-02 Unified Facilities CGuide
Speci fications (UFGS) Format Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
items, choose applicable iten(s) or insert
appropriate informtion.

Renove i nformation and requirenments not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel come and shoul d be
submtted as a Criteria Change Request (CCR)

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

PART 1 GENERAL

1.1 UNI' T PRI CES

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

NOTE: Delete this paragraph when the work is

covered by a |lunp-sum contract price.
EE IR I Sk S S I S S S I O R R R Rk S S Sk S O R R S Ik S I S R R Sk I O

1.1.1 Measur enent

Deductions will be nade for any nmaterial wasted, unused, rejected, or used
for convenience

1.1.1.1 Aggregat e Drai nage Layer Materia

Measure the quantity of aggregate drainage |ayer material, conpleted and
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accepted, in [square][cubic] nmeters yards. [Determine the volune of
aggregat e drai nage layer material, in place and accepted, by the average
job thickness obtained in accordance with paragraph TH CKNESS CONTROL and
t he di nensi ons indicated.]

.1.1.2 Bi t um nous or Cenent Stabilized Drai nage Layer

Measure the quantity of bitum nous or cenent stabilized drai nage | ayer
material, conpleted and accepted, in [square][cubic] meters yards.

1.2 Payment

The quantities of drainage |ayer aggregates bitum nous or cenentitious
stabilized drainage | ayer, as specified above, will be paid for at the
contract unit prices, which will constitute full conpensation for the
construction and conpletion of the drainage |ayer, including the test
section, and the furnishing of all other necessary | abor and incidentals.

. 1.3 Waybi | I's and Delivery Tickets

Submit copies of waybills and delivery tickets during the progress of the

work. Before the final payment is allowed, file certified waybills and

certified delivery tickets for all aggregates, bitum nous, and cenentitious
materials actually used.

.2 REFERENCES

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

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

Ref erence Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
the i ssue dates.

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

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

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by
t he basic designation only.

AMERI CAN ASSOCI ATI ON OF STATE HI GHVAY AND TRANSPORTATI ON OFFI CI ALS
( AASHTO)

AASHTO M 156 (2013; R 2017) Standard Specification for
Requi renments for Mxing Plants for
Hot - M xed, Hot-Laid Bitum nous Paving
M xt ur es
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AASHTO M 288

AASHTO T 102

(2021) Standard Specification for
Ceosynt heti c Specification for H ghway
Appl i cati ons

(2009; R 2013) Standard Met hod of Test for
Spot Test of Asphaltic Materials

ASTM | NTERNATI ONAL ( ASTM

ASTM C29/ C29M

ASTM C88

ASTM C117

ASTM C131/ C131M

ASTM C136/ C136M

ASTM C150/ C150M

ASTM C595/ C595M

ASTM D75/ D75M

ASTM D140/ D140M

ASTM D946/ D946M

ASTM D2172/ D2172M

ASTM D2487

ASTM D3381/ D3381M

(2023) Standard Test Method for Bul k
Density ("Unit Weight") and Voids in
Aggr egat e

(2018) Standard Test Method for Soundness
of Aggregates by Use of Sodium Sulfate or
Magnesi um Sul f at e

(2023) Standard Test Method for Materials
Finer than 75-um (No. 200) Sieve in
M neral Aggregates by Washing

(2020) Standard Test Method for Resistance
to Degradation of Snall-Size Coarse
Aggregate by Abrasion and Inpact in the
Los Angel es Machi ne

(2019) Standard Test Method for Sieve
Anal ysi s of Fine and Coarse Aggregates

(2022) Standard Specification for Portland
Cenment

(2023) Standard Specification for Bl ended
Hydraul i c Cenents

(2019) Standard Practice for Sanpling
Aggr egat es

(2016) Standard Practice for Sanpling
Asphalt Materials

(2020) Standard Specification for
Penetrati on- Gaded Asphalt Cenment for Use
i n Pavenent Construction

(2017; E 2018) Standard Test Methods for
Quantitative Extraction of Asphalt Bi nder
from Asphalt M xtures

(2017; E 2020) Standard Practice for
Classification of Soils for Engineering
Purposes (Unified Soil C assification

System

(2018) Standard Specification for
Vi scosity- &G aded Asphalt Binder for Use in
Paverrent Construction
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ASTM D4791

ASTM D5821

ASTM D6307

ASTM D6373

ASTM D6938

ASTM E11

(2019) Flat Particles, Elongated
Particles, or Flat and El ongated Particles
i n Coarse Aggregate

(2013; R 2017) Standard Test Method for
Det erni ni ng the Percentage of Fractured
Particles in Coarse Aggregate

(2019) Standard Test Method for Asphalt
Content of Asphalt M xture by Ignition
Met hod

(2023) Standard Specification for
Performance Graded Asphalt Bi nder

(2017a) Standard Test Method for In-Place
Density and Water Content of Soil and

Soi | - Aggregat e by Nucl ear Met hods (Shal | ow
Dept h)

(2022) Standard Specification for Wven
Wre Test Sieve Cloth and Test Sieves

1.3 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list, and correspondi ng submttal
items in the text, to reflect only the subnmittals
required for the project. The Guide Specification
technical editors have classified those itens that
requi re Government approval, due to their conplexity
or criticality, with a "G" Cenerally, other
submttal items can be reviewed by the Contractor's
Quality Control System Only add a “G’ to an item
if the submittal is sufficiently inportant or
conplex in context of the project.

For Arny projects, fill in the enpty brackets
following the "G' classification, with a code of up
to three characters to indicate the approving
authority. Codes for Arnmy projects using the

Resi dent Managenent System (RVS) are: "AE" for
Architect-Engineer; "DO' for District Ofice

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

The "S" classification indicates submttals required
as proof of conpliance for sustainability Guiding
Principles Validation or Third Party Certification
and as described in Section 01 33 00 SUBM TTAL
PROCEDURES.

Choose the first bracketed itemfor Navy and Air
Force projects, or choose the second bracketed item
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for Arny projects.

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

Covernment approval is required for submittals with a "G or "S"
classification. Subnittals not having a "G' or "S" classification are
[for Contractor Quality Control approval.][for information only. Wen
used, a code following the "G' classification identifies the office that
will reviewthe submttal for the Governnment.] Subnmit the following in
accordance with Section 01 33 00 SUBM TTAL PROCEDURES:

SD- 03 Product Data
Pl ants, Equi pnent, and Tools; C, [ 11
Waybi |l s and Delivery Tickets
Rel easi ng Agent
SD- 06 Test Reports
Initial Tests; CG, [ 1]
Test Section Construction Report; ¢, [_ ]
Job-M x Formula; C[, [__ 1]
SD-07 Certificates
Geotextile

1.4 QUALI TY ASSURANCE

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: Sel ect UFGS Section 01 45 00 for Arny, Air
Force, and Navy projects.

For Navy projects, deleted the bracketed sentence
requi ring MIC validati on.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Perform sanpling and testing using a | aboratory approved in accordance
with Section 01 45 00 QUALITY CONTROL. Do not start work requiring
testing until the testing |aboratory has been inspected and approved. |

Al'l contractor quality control testing |aboratories perforning acceptance
testing require USACE validation by the Material Testing Center (MIC) for
both parent |aboratory and on-site |laboratory. Validation on al

| aboratories is required to remain current throughout the duration of the
pavi ng project. Contact the MIC nanager |isted at

https://ntc.erdc.dren. ml/requestvalidation.aspx# for costs and
scheduling.] Test the nmaterials to establish conpliance with the
specified requirenents and performtesting at the specified frequency.
Furni sh copies of test results within 24 hours of conpletion of the tests.

1.4.1 Sanpl i ng
Take aggregate sanples in accordance with ASTM D75/ D75N. Take bitum nous

sanpl es in accordance with ASTM D140/ D140N. Take bitum nous or cenent
stabilized m xture sanpl es using approved et hods.
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1.4.2 Tests
1.4.2.1 Gradation Anal yses

Perform gradati on anal yses in accordance with ASTM Cl117 and ASTM C136/ C136M
usi ng sieves conformng to ASTM E11.

1.4.2.2 Conpaction Tests
Performfield conpaction tests in accordance with ASTM D6938 by
Backscatter Method (Procedure B). Use ASTM D6938 to determ ne the
noi sture content of the aggregate drainage |layer material. Check the
calibration curves furnished with the noisture gauges along wth
conpaction calibration checks as described in ASTM D6938. Make the
calibration checks of both the conpaction and noi sture gauges using the
prepared containers of material method, as described in Annex A2 of
ASTM D6938, on each different type of material being tested at the
begi nning of a job and at intervals as directed. Subnmit copies of field
test results within [24] [ ] hours after the tests are perforned.

1.4.2.3 Soundness Test
Perf orm soundness tests in accordance with ASTM C88.

1.4.2.4 \ar Test
Perform wear tests in conformance with ASTM C131/ C131N

1.4.2.5 Flat or Elongated Particles Tests

Perform flat and/or elongated particles tests in accordance with ASTM D4791
Met hod A.

1.4.2.6 Fractured Faces Tests
When aggregates are supplied fromcrushed gravel, test in accordance with
ASTM D5821 to verify the aggregate neets the requirements for fractured
faces in paragraph AGGREGATES.

1.4.2.7 Bi t umren Cont ent

Perform bi tunen extraction tests in accordance with ASTM D2172/ D2172N or
ignition tests in accordance with ASTM D6307.

1.4.3 Testing Frequency

1.4.3.1 Initial Tests
Perform one of each of the following tests on the proposed material, prior
to commenci ng construction, to denonstrate that the proposed nateri al
neets all specified requirements when furnished. |If materials fromnore
than one source are going to be utilized, conplete the follow ng tests for
each source

a. Gradation Analysis.

b. Flat and/or elongated particles.

c. Fractured Faces.
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d. Wear.

e. Soundness.

1.4.4  Approval of Mterials

Submit naterial sources and naterial test results prior to field use.
.4.4.1 Aggr egat e

Sel ect the aggregate source at |east [60] | ] days prior to field use
in the test section. Tentative approval of the source will be based on
certified test results to verify that materials proposed for use neet the
contract requirenments. Final approval of both the source and the materi al
wi Il be based on test section performance and tests for gradation,
soundness, wear, flat and/or elongated particles tests and fractured faces
tests. For aggregate drainage |layer materials, performthese tests on
sanpl es taken fromthe conpl eted and conpacted drai nage | ayer course
within the test section. For bitum nous or cenent stabilized drai nage
layer material, performthese tests on aggregate sanples taken prior to
addi ti on of bitum nous or cenentitious material and subsequent placenent
in the test section.

.4.4.2 Bi tum nous or Cenentitious Materials

Submit bitum nous or cenmentitious sources and certified material test
results for approval not less than [60] [ ] days prior to field use in
the test section.

.5 ENVI RONMVENTAL REQUI REMENTS

Pl ace drai nage | ayer material when the atnospheric tenperature is above 2
degrees C 35 degrees F. Correct areas of conpleted drai nage | ayer or

underlyi ng courses that are damaged by freezing, rainfall, or other
weat her conditions or by contami nation from sedi ments, dust, dirt, or
foreign naterial to nmeet specified requirenents. |f the tenperature falls

bel ow 2 degree C 35 degrees F, protect conpleted cenent-stabilized m xture
agai nst detrimental effects of freezing. Bring any areas of conpleted
cenent-stabilized m xture that are damaged by freezing, rainfall, or other
weat her conditions to a conpliant condition in conformance with this
specification. Do not apply bitum nous nmaterial when the atnospheric
tenperature is |less than 10 degrees C 50 degrees F or to soils that are
frozen or contain frost. |If the tenperature falls below 2 degrees C 35
degrees F, protect conpleted bitunen-stabilized areas agai nst any
detrimental effects of freezing.

.6  ACCEPTANCE
.6.1 Tol erances
Acceptance of the drainage |ayer is based on conpliance with the

tol erances presented in Table 1. Renove and replace any course
represented by the failing tests or subnit plan for approval.
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TABLE 1

Measur enent Tol er ance
G ade Plus/Mnus 13 nm 1/2 inch
Snoot hness Pl us/M nus 10 nm 3/8 inch
Layer Thi ckness Plus/Mnus 13 mm 1/2 inch
Average Job Thickness Plus/Mnus 6 nm1/4 inch
Conpacti on Based on Test Section Eval uation

1.6.2 Test Section
1.6.2.1 Dat a

Construct a test section to evaluate the constructability of the drai nage
l ayer including required mxing, placement, and comnpacti on procedures as
well as the ability to carry traffic. Test section data will be used to
val i date the required nunber of conpaction passes given in paragraph
Conpaction Requirenments and the field conpaction requirenents for ful
scal e production.

1.6.2.2 Schedul e/ Eval uati on

Construct the test section a mninumof [30] [ ] days prior to the
start of full scale production to provide sufficient tinme for an
eval uation of the proposed materials, equipnent and testing.

1.6.2.3 Location and Si ze

Construct a test section [near the job site, but not as part of the
producti on pavenent area.][as part of the production paving area at an
outer edge as indicated on the drawings.] Provide an underlying grade or
paverment structure upon which the test section is to be constructed the
same as the remainder of the course. Do not construct the drai nage |ayer
in the test section until the underlying courses and subgrade preparation
requi red for the pavenent section, have been conpl eted, inspected and
approved. Place the test section a mninmumof [30] [ ] m [100]

[ ] feet long and two full paving | anes wi de side by side, with a

| ongi tudi nal cold joint between the | anes.

1.6.2.4 Initial Testing
Provi de approved certified test results prior to the start of the test
section to verify that the naterials proposed for use in the test section
neet the contract requirenents.

1.6.2.5 M xi ng, Pl acenent, and Conpacti on
Acconplish m xing, placenent, and conpaction using equi pment neeting the

requi renents of paragraph EQU PMENT. COperate conpacti on equi pnent at
speeds no greater than 2.4 knf hour 1.5 nph.
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1.6.2.6 Pr ocedur e
1.6.2.6.1 Cener al

Use the sane equi pnent, materials, and construction techniques on the test
section as proposed for use in all subsequent work. Conpact the [ RDM
[stabilized material] with the nunber of passes specified below A pass
is defined as the novenent of a roller over the drainage |ayer area for
one direction only. Divide the test section into three equal areas for
the required conpacti on and gradati on sanpling. Conduct compaction tests
in each area of the test section in accordance with ASTM D6938, Procedure
B (Backscatter Method) until the maxi mumvariation in conmpaction is |ess
than 32 kg per cubic nmeter 2 pounds per cubic foot. Once a rolling
pattern has been determ ned based on the variation in conpaction, take a
m ni mum of two gradations in each area of the test section. Evaluate the
gradation results in accordance with paragraph: Evaluation. |In addition
performa m ni mum of two nuclear tests per area and deternine the average
of the six tests for establishing the conpaction range for production. |If
conpaction is not within the required naxi mumvariation in conpaction
limts after the specified nunber of passes, perform additional passes and
gradation testing, as directed

1.6.2.6.2 RDM Aggr egat e Drai nage Layer Tests

Construct the test section with aggregate in a wet state so as to
establish a correlation between nunber of roller passes and conpaction
achi evabl e during field production. Conpact the RDM using a m ni mum of 4
passes in the vibrating node and one final pass in the static node.

1.6.2.6.3 Bi t um nous/ Cenent Stabilized Drai nage Layer

Use placenent procedures and equi pnent as described herein. Conpact the
stabilized material for a mninmumof 3 passes in the vibratory node and
one final pass in the static node. Take one sanple before conpaction and
after each subsequent conpaction pass in each of the three areas of the
test section as directed. Performvisual exam nation of each sanple to
determ ne if and when crushing of aggregate occurs. Denonstrate renoval
procedure and equi pnent for approval

1.6.2.7 Eval uati on

Wthin 10 days of conpletion of the test section, submt a Test Section
Construction Report conplete with all required test data and correl ati ons.
Eval uate the data as foll ows:

a. Plot the conpaction and percent passing the 4.75 mm No. 4 and 1.18 mr
No. 16 si eve sizes against cunul ative passes. |f the percent passing
the given sieve sizes is increasing, the aggregate is being broken
down by the conpaction effort. Maxim ze conpaction while mnim zing
aggregat e degradati on. Establish the required conpaction at plus or
m nus 64 kg per cubic nmeter 4 pounds per cubic foot fromthe average
conpaction val ue determ ned during the test section.

b. Base the required nunber of passes on test section observations of
degradation in lieu of sieve anal yses. Establish the required
conpaction at plus or mnus 64 kg per cubic nmeter 4 pounds per cubic
foot fromthe average conpaction val ue determ ned during the test
secti on.
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c. Evaluate the ability to carry construction traffic for the proposed
pavi ng width using the fleet of vehicles proposed for use on the work
by applying 10 passes of the highest ground pressure vehicle in the
construction traffic mx. If rutting or displacenent of the drainage
| ayer occurs, adjust the equiprment for drainage |ayer construction.

PART 2 PRODUCTS

2.

1 AGCREGATES

Provi de aggregates consisting of clean, sound, hard, durable, angular
particles of crushed stone, crushed slag, or crushed gravel which neet the
specification requirenments. Slag nust be an air-cool ed, blast-furnace
product having a dry weight of not |less than 1040 kg per cubic nmeter 65 pcf
determ ned by ASTM C29/ C29N. Provide aggregates free of silt and clay as
defined by ASTM D2487, vegetable nmatter, and ot her objectionable materials
or coatings.

1.1 Aggregate Quality

Provi de aggregate with a maxi num soundness | oss of 18 percent wei ghted
averaged at 5 cycles when tested in magnesium sul fate or 12 percent

wei ght ed average at five cycles when tested in sodiumsulfate in
accordance with ASTM C88 and a maxi mum percentage of |oss on abrasion of
40 after 500 revolutions as determ ned by ASTM C131/C131N. Determine the
percentage of flat and/or elongated particles by ASTM D4791 Method A with
the following nodifications: 1) Separate the aggregates into two size
fractions, particles greater than 12.5 mm 1/2 inch sieve and particles
passing the 12.5 mr 1/2 inch sieve and retained on the 4.75 mr No. 4
sieve. 2) Limt thepercentage of flat and/or elongated particles in
either fraction to a maxinumof 20. 3) A flat particle is one having a
ratio of width to thickness greater than 3; an elongated particle is one
having a ratio of length to width greater than 3. 4) Wen the aggregate
is supplied fromnmore than one source, aggregate from each source is
required to neet the specified requirenments. Mnufacture crushed gravel
fromgravel particles 90 percent of which by weight are retained on the
maxi mum si ze sieve listed in TABLE 2. 1In the portion retai ned on each
sieve specified, provide crushed gravel containing at |east [90] [75]
percent by wei ght of crushed pieces having two or nore freshly fractured
faces with the area of each face being at |east equal to 75 percent of the
smal | est nidsectional area of the face. Wen two fractures are
contiguous, the angle between planes of the fractures is required to be at
| east 30 degrees in order to count as two fractured faces. Test for
fractured faces in accordance with ASTM D5821

1.2 Gradation Requirenents

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

NOTE: Specify the gradation or gradations
applicable to the specific job. Select rapid
draining material (RDM and/or open graded materi al
(OGV) depending on the required perneability and
material availability. The perneability range of
RDMis 300 to 1500 neters (1000 to 5000 feet) per
day. OGM provides a perneability greater than 1500
neters (5000 feet) per day.

RDMis typically well graded enough to be stable to
work on, but could require stabilization if |ane
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wi dt h construction is not

used. OGM requires
asphalt cement or

portland cenment for stability.

For roads,

where the drainage path is short and a perneability of 300

meters (1000 feet) per day is adequate, the followi ng Optional Table 2
can be specified. Retain Note 4 belowif Optional Table 2 is included.
OPTI ONAL TABLE 2
GRADATI ON OF DRAI NAGE LAYER MATERI AL
Per cent age By Wi ght Passing Square-Mesh Sieve
Si eve Designation Rapid Draining Material (RDV
50 mm 2 inch 100
37.50 nm 1-1/2 inch 95-100
25.00 mm 1 inch 70-100
19.00 nm 3/4 inch 60- 100
12.50 nm 1/ 2 inch 50-76
9.50 nm 3/8 inch 40- 65
4.75 No. 4 20-45
2.36 nm No. 8 17-30
1.18 mm No. 16 5-16
0.30 mm No. 50 0-5
0.15 nm No. 100 0-2.5

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

Provi de drai nage | ayer aggregates that are well

graded within the limts
specified in TABLE 2.

TABLE 2

GRADATI ON OF DRAI NAGE LAYER MATERI AL

Percent age by Wi ght Passing Square-nesh Sieve

Si eve Desi gnation

Rapi d Draining Mterial

(ROM

Stabilized OGM

37.50 nm 1-1/2 inch

100

100

25.00 nm 1 inch

70-100

95-100
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TABLE 2

19.00 nm 3/4 inch 55-100 ---

12.50 nm 1/ 2 inch 40- 80 25-80

9.50 mm 3/8 inch 30- 65 ---
4.75 mm No. 4 23-50 0-10
2.36 nm No. 8 0-25 0-5
1.18 mm No. 16 0-5 oo

NOTE 1: The values are based on aggregates of uniformspecific gravity,
and the percentages passing the various sieves require appropriate
correction when aggregates of varying specific gravities are used.

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

NOTE: Depending on the tailoring options retained,
renunmber the foll owi ng notes.

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE 2: For RDM nmmintain the coefficient of uniformty (CU greater than
3.5 (CU = D60/ D10). Adjust the RDM gradation within the ranges listed in
Table 2 to provide a stable construction surface for the proposed equi pment
and nmethod of transporting materials. Stabilize the RDM drai nage | ayer with
Portl and cenment or asphalt at no additional cost, if approved during the
test section.

NOTE 3: Stabilize the OGMwith asphalt cement or portland cenent.

kkhkkhkkhkkhhkkhhkkhhkhhkhhkhhkhkhhkhhkhhkhhkhhkhhkhkdhhkhhkhhkhhkhhkhkkhkhkkhhkk hkrhkhhkhhkhkhkhkk kkkihkihkihkhkk khkkikkikki*x*%

NOTE: Retain Note 4 if Optional Table 2 is included.

R R I R I R I R R I R I R R R R I R I R R R R R R I R R I R O O

[ NOTE 4: The Optional Table 2 gradation can be nmet in sone areas with 77%
#57 stone and 23% concrete sand bl end. ]

2.1.3 Bond Breaker

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

NOTE: At the Contractor's discretion but at no
additional cost to the Governnment, an aggregate or
geotextil e bond breaker can be considered if a
cenent-stabilized drai nage |layer is to be overlaid
with Portland cenent concrete.

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

For cement-stabilized drai nage | ayers an aggregate bond breaker or a
nonwoven geotextile bond breaker can be used at no cost to the

CGovernnment. Use of nenbrane formng curing conpounds as a bond breaker is
not al | owed.

2.1.3.1 Aggr egat e Bond Breaker

Provi de an aggregate bond breaker neeting the aggregate quality
requi renents of paragraph AGGREGATE QUALI TY and the gradati on of TABLE 3.
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TABLE 3

GRADATI ON OF AGGREGATE BOND BREAKER

Percent age By Wi ght Passing Square-Mesh Sieve

Si eve Desi gnation Aggr egat e
12.5 nm 1/ 2 inch 100
9.5 mm 3/8 inch 80- 100

4.75 nm No. 4 23-100
2.4 mm No. 8 5-40
1.2 mm No. 16 0-10

2.1.3.2 Ceotextil e Bond Breaker

Provi de a nonwoven geotextile certified by the manufacturer as neeting
AASHTO M 288, Class 1 with a nass per unit area of 500 grams per square
neter 15 ounces per square yard. A mninumof [7] [ ] days prior to
schedul ed use, submit nanufacturer's certificate of conpliance attested to
by a person having |l egal authority to bind the geotextile manufacturer
stating that the geotextile neets the requirenents of this section.

2.2 Bl TUM NOUS MATERI ALS

R R I R I R I R R R I R R I R R R R I R R R R R R I R I R O O O

NOTE: Specify Performance Grade (PG asphalt

wher ever avail able. Consider |ocal experience of
State Departnent of Transportation and availability
of desired asphalt grade. Use the sane grade PG

bi nder used by the state hi ghway departnent for
roads and streets. For airfield projects, only
specify the state PG grade. No other state DOT
provi sions are applicable.

Rk Rk Sk R R R R Sk O S O S I SRR o S Sk S Rk O O b S S R R SRRk S

Provi de asphalt cenent conformng to [ ASTM D6373 Performance G ade PG

[ 11 [ ASTM D946/ D946N Penetration G ade [ 11 [ASTM D3381/ D3381N

Vi scosity Gade | ]1 and showi ng a negative spot when subjected to the
spot test in accordance with AASHTO T 102, using the standard naphtha
speci fi ed.

2.3 CEMENTI TI QUS MATERI ALS

Provide Portland cenent conforming to [ ASTM C150/ C150N, Type | or 1] [
ASTM C595/ C595Nl, Type IP, IS or IL].

2.4  BITUM NOUS OR CEMENT STABI LI ZED JOB-M X FORMULA
Provi de bitum nous stabilized mx consisting of a mxture of OGM and a

m ni mum of 2 percent asphalt cenent by weight. Maintain tolerances for
bi tum nous stabilized material for field production at plus or mnus 0.25
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2.

2.

percent for asphalt cenment and plus or nminus 14 degrees C 25 degrees F for
m xi ng tenperatures. Provide cenent stabilized mx consisting of OGM and
a mni mum of 90 kg 200 pounds of portland cenment per cubic neter yard wth
a water/cenment ratio of 0.37. Based on the test section performance,

adj ust the asphalt cement or portland cement quantities, tenperatures,

equi pnment, and procedures to produce an acceptable stabilized drai nage
layer. Submit a job-mx formula (JMF) for approval prior to construction
of the test section and include:

a. Aggregate gradations and plots.

b. Aggregate quality test results.

c. MII certificates for cenentious materials.

d. Refinery certificates for bitum nous material s.

e. Recommended proportions for proposed nixture.

f. Narrative discussing nethodol ogy on how the m x design was devel oped.

5 EQUI PMENT, TOOLS, AND MACHI NES

5.1 Equi pnent

Rk Ik kR IR R R Ok O e S O R AR Rk I R O o O R R R S O I S S S

NOTE: If desirable, include requirenents for
specific types of equi prment applicable to methods of
construction based on | ocal conditions.

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

Al'l plants, equipnent, and tools used in the performance of the work are
subj ect to approval before the work is started. Maintain all plant,
equi pnent, and tools in satisfactory working condition at all tinmes.

.5.2 Pl acenent Equi pnent

Use an asphalt paving machine to place drainage |layer material. Alternate
nmet hods can be used if it can be denonstrated in the test section that
t hese net hods obtain the specified results.

.5.3 Conpacti on Equi prent

Use a dual snooth 10 netric tonne short ton (mn.) vibratory drumroller
whi ch provi des a nmaxi num conpactive effort w thout crushing the drainage
| ayer aggregate, to conpact drainage |ayer material

.5.4 Bi t um nous M xi ng Pl ant

Provide m xing plants in accordance with AASHTO M 156 which are automatic
or sem automatic controlled, comrercially manufactured units designed,
coordi nated, and operated to consistently produce a mixture within the
job-mx formula (JMF). Prequalify drumor batch m xers at the production
rate to be used during actual m x production

.5.5 Cenentitious M xing Plant

Provide a cenmentitious mxing plant that is an automatic or sem automatic
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control l ed, comercially nmanufactured unit capable of producing a cenent
stabilized aggregate m xture consistent with the job mix fornmula. Dry mx
aggregate and cenment sufficiently to prevent cement balls fromformng
when water is added.

.5.6 Mat eri al Transfer Vehicle

For cenent stabilized material placed with other than an asphalt paver
provide a Material Transfer Vehicle (MIV) to transfer the stabilized
material fromthe hauling equi pnent to the paver. Provide a MIV capable
of novi ng between the hauling equi pnent and the paver and equi pped with a
swi ng conveyor that delivers material to the paver from outside the paving
| ane and without making contact with the paver while allow ng the paver to
operate at a constant speed.

PART 3 EXECUTI ON

3.

1 STOCKPI LI NG MATERI AL

Clear and | evel storage sites prior to stockpiling of material. Stockpile
all materials in the manner and at the | ocations designated. Stockpile
aggregates on the cleared and | evel ed areas to prevent segregation
Stockpile materials obtained fromdifferent sources separately.

.2 PREPARATI ON OF UNDERLYI NG COURSE

Cl ean the underlying course of all foreign materials prior to constructing
t he drai nage layer. Do not construct the drainage |ayer on underlying
course that is frozen. Construct the underlying course in accordance wth
Section 32 11 20 [BASE COURSE FOR RIG D][ AND ][ SUBBASE]

[ SELECT- MATERI AL] [ FOR FLEXIBLE PAVING . Correct ruts or soft yielding
spots in the underlying courses having i nadequate comnpaction and

devi ations of the surface fromthe requirenments set forth herein by

| ooseni ng and rempvi ng soft or unsatisfactory material and by adding
approved material, reshaping to line, and grade, and reconpacting to
specified density. Do not allow traffic or other operations to disturb
the finished underlying course and naintain in a satisfactory condition
until the drainage |layer is placed.

.3 TRANSPORTI NG MATERI AL

. 3.1 Aggr egat e Drai nage Layer Materi al

Transport aggregate drai nage |layer naterial to the site in a nanner which
prevents segregation and contam nation of materials.

.3.2 Bi t um nous Stabilized Materia

Transport bitum nous stabilized material fromthe mxing plant to the site
in trucks having tight, clean, snooth beds lightly coated with an approved
rel easi ng agent to prevent adhesion of the stabilized material to the
truck beds. Drain excessive releasing agent prior to |oading. Cover each
| oad with canvas or other approved material of anple size to protect the
stabilized material fromthe weather and to prevent |oss of heat. Rejct

| oads that have crusts of cold, unworkable material or have becone wet.

Do not permt hauling over freshly placed materi al
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3.

3.3 Cenent Stabilized Materia

Transport cenment stabilized material fromthe mxing plant to the site in

trucks equi pped with protective covers. Reject |oads that have crusts of

unwor kabl e material or have become excessively wet. Do not permt hauling
over freshly placed nateri al

.4 PLACI NG

.4.1 Cener al

Pl ace drai nage | ayer material on the underlying course in lifts of uniform
t hi ckness usi ng equi pnent neeting the requirenents of paragraph

EQUI PMENT. When a conpacted | ayer 150 nm 6 inches or less in thickness is
required, place the material in a single lift. Wen a conpacted |layer in
excess of 150 nm 6 inches is required, place the material in lifts of

equal thickness. Lint conpacted lift thickness to a maxi mumof 150 mr 6
inches and a minimumof 75 mr 3 inches in conpacted thickness. Place and
conpact lifts true to the grades or levels required with the | east
possi bl e surface disturbance. Were the drainage |layer is placed in nore
than one lift, clean the previously constructed lift of |oose and foreign
material. Make adjustnments in placing procedures or equi pnent as needed
to obtain true grades and m nim ze segregati on and degradati on of the

drai nage | ayer nateri al

. 4.2 Pl acenent of Stabilized Materia

Rej ect bitum nous stabilized material having tenperatures |ess than 80
degrees C 175 degrees F when dunped into the asphalt paving machine.

Adj ust the paving nmachine so that the surface of the |ift being laid is
snmoot h and continuous without tears and pulls. Correct irregularities in
alignment of the lift left by the paving nachine by trinmmng directly

behi nd the machine. Imediately after trinmng, thoroughly conpact the
edges of the lift by an approved nethod. Do not permt distortion of the
[ift during tanmping. |If nore than one Iift is required, offset the

longitudinal joint in one lift over that in the [ift imediately bel ow by
at least 300 mr 1 foot; however, construct the joint in the top |ayer at
the centerline of the pavenent. O fset transverse joints in one |ayer by
at least 600 mr 2 feet fromtransverse joints in the previous |ayer.

O fset transverse joints in adjacent strips by a mnimmof 3 neters 10
feet. At the end of each day's construction, forma straight transverse
construction joint by cutting back into the conpleted work to forma true
vertical face free of | oose or shattered material. Use cutting and
renoval equi pnent and procedures approved during the test section. Renobve
mat eri al al ong construction joints not properly conpacted.

. 4.3 Pl aci ng Adj acent Stabilized Strips

Place the stabilized material in consecutive adjacent strips having a
mnimumw dth of 3 neters 10 feet, except where edge |lanes require strips
less than 3 neters 10 feet to conplete the area. Wen placing adjacent
strips, operate the paving nachine so that the screed overlaps the
previously placed strip 75 to 100 nr 3 to 4 inches and is sufficiently
hi gh so that conpaction produces a snooth, dense joint. Push back the
stabilized material placed on the edge of the previously placed strip by
the paver to the edge of the strip being placed. Renpbve and waste excess
stabilized materi al
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3.4.4 Hand Spreadi ng

Hand spread drainage |ayer material in areas where machi ne spreading is
impractical. Spread the material uniformly in a |oose |ayer to prevent
segregation. Construct the layer so that the conpacted material conforns
to the required grade and thickness after conpaction

3.5 COVPACTI ON REQUI REMENTS
3.5.1 Cener al

Base field conpaction requirenments on the results of the test section
using the materials, nethods, and equi pnent denpnstrated in the test
section

3.5.2 Nunber of Passes

Acconpl i sh conpaction using rollers neeting the requirenents of paragraph
EQUI PMENT and operating at a rolling speed of no greater than 2.4 km 1.5
nmles per hour. Follow the rolling pattern established during the test
section. Compact each lift of drainage material with the number of passes
determ ned from successful conpletion of the test section in accordance
wi t h paragraph ACCEPTANCE

3.5.3 Conpacti on

In addition, maintain a minimumfield dry density as specified by the
Contracting Officer. |If the required field dry density is not obtained,
adj ust the nunmber of roller passes in accordance w th paragraph
DEFI Cl ENCI ES. Conpact aggregate in a noisture state as determned in the
test section. Avoid crushing of aggregate particles by excessive rolling.
Begi n conpaction of bituni nous stabilized naterial inmrediately when the
material has cooled to 77 degrees C 170 degrees F. Not nore than 30
m nutes may el apse between the start of noist mxing of cement stabilized
material and the start of field conpaction. Conplete field conpaction
within 60 mnutes. |In all places not accessible to the rollers, conpact
t he drai nage |l ayer material wth mechani cal hand operated tanpers.

3.6 FI NI SHI NG

Finish the top surface of the drainage |ayer after final conpaction, as
determ ned fromthe test section. WMike adjustnents in rolling and
finishing procedures to obtain grades and nminim ze segregation and
degradati on of the drainage |ayer nateri al

3.7 CURI NG OF CEMENT STABI LI ZED MATERI AL

Cure the conpleted cenent stabilized drainage |ayer with water for a

peri od of 12 hours follow ng conpletion of conpaction. Commence curing
operations within 3 hours after conpaction. Curing consists of one of the
following: 1) Sprinkling the surface of the drainage layer with a fine
spray of water every 2 hours for the required 12 hour period, 2) by
continuously saturated burlap or cotton mats, or by continuously saturated
pl astic coated burlap, 3) |npervious sheet curing. Apply curing water so

that the cenent paste on the surface of the mixture will not be eroded.
Water trucks will not be permitted on the conpleted cenent stabilized
drai nage | ayer. Inpervious sheeting curing consists of all surfaces being

t horoughly wetted and then conpletely covered with the sheeting. Place
sheeting at | east 450 nmr 18 inches wi der than the stabilized drai nage
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| ayer surface to be covered. Lay covering with light-colored side up

Lap covering not |ess than 300 mr 12 inches; securely weight covering to
prevent displacenment so that it renmains in contact with the surface during
the specified length of curing. Fold down coverings over exposed edges of
sl abs and secure by approved neans. |Immediately repair or replace sheets
if tears or hol es appear during the curing period

. 8 EDGES OF DRAI NAGE LAYER

Pl ace shoul der material along the edges of the drainage |ayer course in a
quantity that will conpact to the thickness of the |ayer being
constructed. Roll and conpact at least a 1 n 3 feet width of the shoul der
simul taneously with the rolling and conpacting of each lift of the

dr ai nage | ayer.

.9 SMOOTHNESS TEST

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

NOTE: A 3.66 m (12 foot) straightedge with the
devi ati ons unchanged nmay be specified instead of a
3.05 m (10 foot) straightedge, especially if the
pavi ng specifications call for a 3.66 m (12 foot)
strai ght edge.

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

Construct the top Iift so that the surface show no deviations in excess of
10 mr 3/8 inch when tested with either a 3.05 or 3.66 m 10 or 12 foot
strai ghtedge applied parallel with and at right angles to the centerline
of the area to be paved. Correct deviations exceeding 10 mm 3/8 inch in
accordance with paragraph DEFI Cl ENCI ES.

.10  THI CKNESS CONTROL

Conpact the drainage layer to a thickness that is within 13 mr 1/2 inch of
t he t hickness indicated. Measure thickness at intervals providing at

| east one neasurenment for each 500 square neters yards of drainage | ayer.
Make measurenents in test holes at least 75 nm 3 inches in diameter unless
the Contractor can denmonstrate, for COR approval, that a steel rod pushed
t hrough the drai nage |l ayer clearly stops at the nmaterial interface. Were
t he neasured thickness is nore than 13 mm 1/2 inch deficient, correct such
areas in accordance w th paragraph DEFI CI ENCI ES. Where the neasured
thickness is 13 mr 1/2 inch nmore than indicated, it will be considered as
conforming to the requirenents plus 13 mr 1/2 inch, provided the surface
of the drainage layer is within 13 mr 1/2 inch of established grade. The
average job thickness will be the average of all job measurenments as

speci fied above but within 8 mr 1/4 inch of the thickness shown on the

dr awi ngs.

.11 DEFI Cl ENCI ES
11,1 Grade and Thi ckness

Correct deficiencies in grade and thickness so that both grade and

t hi ckness tol erances are nmet. Do not add thin layers of material to the
top surface of the drainage |ayer to neet grade or increase thickness.
Trimthe top of the drainage |layer to grade and finish in accordance with
paragraph FINISHI NG i f the surface elevation is nmore than 13 mr 1/2 inch
above the plan grade. |If the elevation of the top surface of the drainage
layer is 13 mr 1/2 inch or nore below the required grade, scarify the
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surface of the drainage |layer to a depth of at least 75 nm 3 inches, add
new material , and bl end and reconpact the layer to bring it to grade.
VWere the nmeasured thickness of the drainage layer is nore than 13 mr 1/2
i nch deficient, correct such areas by excavating to the required depth and
replace with new material to obtain a conpacted lift thickness of at |east
75 mr 3 inches. Control the depth of required excavation to keep the
final surface elevation within grade requirenments and to preserve |ayer

t hi cknesses of nmterials below the drai nage | ayer.

.11.2 Density

Density will be considered deficient if the field dry density test results
are below the dry density specified by the Contracting O ficer. Roll the
layer with 2 additional passes of the specified roller if the densities
are deficient. |If the dry density is still deficient, work will be
stopped until the cause of the low dry densities can be determ ned and
reported to the Contracting O ficer

.11.3  Snpoot hness
Correct deficiencies in snoothness as if they are deficiencies in grade or
t hi ckness. Maintain all tolerances for grade and thickness while

correcting snoot hness defi ci enci es.

-- End of Section --
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