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

USACE / NAVFAC / AFCEC UFGS-32 11 13.13 (Novenber 2019)

Preparing Activity: USACE Super sedi ng
UFGS-32 11 29 (November 2009)
UFGS-32 11 30 (August 2008)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS
Ref erences are in agreenent with UVRL dated January 2024
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
SECTI ON TABLE OF CONTENTS
DI VI SION 32 - EXTERI OR | MPROVEMENTS
SECTION 32 11 13.13
LI ME TREATED SUBGRADE

11/19

PART 1 GENERAL

1.1 SUMVARY
1.2 UNI'T PRI CES
1.2.1 Measur enent for Payment
1.2.1.1 Linme [Stabilization] [Modification]
1.2.1.2 Li me
1.2.1.3 Bi t um nous Materi al
1.2.2 Basi s for Paynent
1.2.3 Waybi | I's and Delivery Tickets
1.3 REFERENCES
1.4 DEFI NI TI ONS
1.4.1 Li me-[ Stabilized][ Modified] Course
1.4.2 Degree of Conpaction
1.5 SUBM TTALS
1.6 WEATHER LI M TATI ONS
1.6.1 Freeze Protection Method(s)
1.7 DELI VERY AND STORAGE
1.8 QUALI TY ASSURANCE
1.8.1 Requi red Data

PART 2 PRODUCTS

PLANT, EQUI PVMENT, MACHI NES, AND TOOLS
CGeneral Requisites

St eel - Wheel ed Rol lers
Pneumatic-Tired Rol lers

Tanpi ng- Type Rol |l er

Mechani cal Spreader

Pul vi m xer

Slurry M xer/Distributor

Central M xing Pl ant

Sprinkl i ng Equi prent

NINNNNNDNNDN -
PEREPERPRERER
©CONOUTAWNE

SECTION 32 11 13.13 Page 1



N
SESESESES
[

NN

2
=
w

W B W W 000N

00~ W W 0000 00 W W W W W W L LI LI L0 L0 U1 W W W W W W L L
[e2)NerNerNe]

ww

ERERRRRRPROROWOWWOA

SRRSO RO RS R R RN RS

.10 Tanpers
.11 Strai ght edge

MATERI ALS

1 Li me
.2 Bi t um nous Materi al
.2.2.1 Cut back Asphalt
.2.2.2 Emul sified Asphalt
.2.2.3 Material to be [Stabilized] [Modified]
.2.2.4 Wt er
.3 Stockpiling Materials
.4 M x Desi gn

EXECUTI ON

LI ME [ STABI LI ZATI ON] [ MODI FI CATI ON] M XTURE
OPERATI ON OF BORROW PI TS
PREPARATI ON OF AREA TO BE [ STABI LI ZED] [ MODI FI ED|
1 In-Place Material to be [Stabilized] [Modified]
In-Place Material to Receive [Stabilized] [Modified] Course
Grade Control
Soi |l Testing
NSTALLATI ON
M xed | n-Pl ace Met hod
Application Requirenents
Scarifying and Pul veri zing of Soil
Application of Line
Initial M xing
Wat er Application and Mist M xing
Two- St age Pul veri zati on and M xi ng
Prelimnary Curing
Confined Areas
Edges of [Stabilized] [Mdified] Course
Central - Pl ant Met hod
Travel i ng- Pl ant Met hod
Layer Thi ckness
Conpaction
Fi ni shi ng
Construction Joints
Fi nal Curing
AVPLI NG AND TESTI NG
Ceneral Requirenents
Resul ts
Sanpl i ng
Si eve Anal ysis
Liquid Limt and Plasticity Index
Chemi cal Anal ysis
Opt i mum Moi sture, Maxi mum Density
Uniformty Tests
Conpaction
.10  Thickness and Snoot hness
.11 Field Application Rate Test
.12 Frequency of Tests
FI ELD QUALI TY CONTRCL
.1 Treat ment Dept h Checks
.2 Thi ckness Contr ol
.3 Field Density
.4 Snoot hness Test
TRAFFI C CONTROL, CURI NG MAI NTENANCE, AND DRAI NAGE PROTECTI ON
EQUI PMENT LI M TATI ONS

PREREEPRREERE
O~NOUTAWN R

SECTION 32 11 13.13 Page 2



Gener al
Spr eadi ng Equi pnent

Addi ti onal Conpacti on Equi pnent

3 . SAFETY REQUI REMENTS
3.10 VAl NTENANCE
3.11

End of Section Table of Contents --

1
2
3 Addi ti onal M xi ng Equi prrent Limitations
4

Limtations

DI SPOSAL OF UNSATI SFACTORY MATERI ALS

SECTION 32 11 13.13 Page 3



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

USACE / NAVFAC / AFCEC UFGS-32 11 13.13 (Novenber 2019)

Preparing Activity: USACE Super sedi ng
UFGS-32 11 29 (Novenber 2009)
UFGS-32 11 30 (August 2008)

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

Ref erences are in agreenent with UVRL dated January 2024
ER R IR I I R R R R R I I I R R R R I I R R R R S I I I R R R R I I I I R R R S I I I R O I I I R R R S I I I

SECTION 32 11 13.13

LI ME TREATED SUBGRADE
11/19

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
requirenents for line stabilization or nodification
of subgrades airfield pavenents and for roads,
streets, and parking areas.

Adhere to UFC 1-300-02 Unified Facilities Cuide
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 I R R S I R R R I R I R S R R R I R S I R R I R R R S R S R R R R

PART 1 GENERAL

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: The Designer should refer to UFC 3-250-11 or
TM 5-822- 14 for guidance on nodification or
stabilization of materials with |ime.

Sulfate reaction with either the soil to be
stabilized or mixing water used in the stabilization
process may be detrinental to the finished product
due to the expansive nature of the sulfate

reaction. Soluble sulfate contents as low as 0.5
percent have resulted in excessive expansion of the
soil due to the formation of ettringite and
thaumasite. During the design phase soils and water
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anticipated to be included in the stabilized
materi al should be tested for potential to cause an
adver se expansi on reaction. The contractor should
be required to test any off site borrow sources for
sul f ates.

If Linme stabilization or nodification is considered

where sulfates are present, the USACE Transportation
Systenms Center (CENWO ED-TX), appropriate Air Force

MAJCOM pavenents engi neer, or NAVFAC Engi neeri ng and
Expediti onary Warfare Center (EXWC) shoul d be

consul ted for up-to-date guidance.

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

1.1 SUMVARY

The work specified consists of the construction of a
linme-[stabilized][nodified] subgrade course. Performthe work conform ng
to the lines, grades, notes, and typical sections shown in the draw ngs.
Sel ect sources of materials well in advance of the time when materials are
required in the work.

1.2 UNI' T PRI CES

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

NOTE: Delete this paragraph when | unp sum paynent
i s desired.

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

1.2.1 Measur enent for Paynent

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

NOTE: Del ete nmethod of measurenent not applicable
to the job conditions. |If it is desirable for
material to be paid for separately, select the
desired nmethod of measurenent.

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

1.2.1.1 Linme [Stabilization] [Modification]
Per f or m neasurenent by the square nm yd of work conpl eted and accept ed.
1.2.1.2 Li me

Per f or m neasur enent by the nunmber of netric 2000 |b tons of lime used in
the conpl eted and accepted work. Do not permit neasurenment for wasted
l[ime or Iime used in work determ ned defective.

1.2.1.3 Bi t um nous Materi al

Measure bitum nous material in terms of the nunber of [L gal of the
material used in the conpleted and accepted work, corrected to L at 16
degrees C gal at 60 degrees F in accordance with [ASTM D633] [ASTM D1250
]. Use a coefficient of 0.000139 per degree C 0.00025 per degree F for
asphalt enmulsion.] [netric 2000 | b tons of the material used in the
conpl et ed accepted work. ]
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1.2.2 Basi s for Paynent

Pay for the lime [stabilization] [nodification], constructed and accepted,
including lime, [bitum nous material] and other materials, |abor and

equi prent required to provide a product meeting the requirenents at the
respective Contract unit prices in the bidding schedule. Do not permt
paynment for material wasted, used for the conveni ence of the Contractor
unused or rejected, or for water used. Do not pernit separate paynent for
sandi ng or dusting the bitum nous prine-coated surfaces, as the costs for
sandi ng or dusting are included in the Contract unit price for bitum nous
mat eri al

1.2.3 Waybi | I's and Delivery Tickets

Submit certified waybills and delivery tickets for materials used. Submt
copies of waybills or delivery tickets during the progress of the work.
Before the final paynent is allowed, provide waybills and certified
delivery tickets for lime [and bitum nous nmaterials] used in the
construction.

1.3 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. The publications
are referred to in the text by basic designation
only and listed in this paragraph by organization
designation, date, and title.

Use the Reference Wzard' s Check Reference feature
when user adds a Reference ldentifier (RID) outside
of the Section's Reference Article to automatically
pl ace the reference in the Reference Article. Also,
use the Reference 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 fication when the user chooses 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 ASSCCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON OFFI CI ALS

(AASHTO)

AASHTO M 81 (1992; R 2017) Standard Specification for
Cut back Asphalt (Rapid-Curing Type)

AASHTO M 82 (2017) Standard Specification for Cutback
Asphal t (Medi um Curing Type)

AASHTO T 102 (2009; R 2013) Standard Met hod of Test for
Spot Test of Asphaltic Materials

AASHTO T 135 (2013; R 2017) Standard Met hod of Test for
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AASHTO T 136

Wetti ng-and-Dryi ng Test of Conpacted
Soi | - Cenent M xtures

(2013; R 2017) Standard Met hod of Test for
Freezi ng- and- Thawi ng Tests of Conpacted
Soi | - Cenent M xtures

ASTM | NTERNATI ONAL (ASTM

ASTM C25

ASTM C50/ C50M

ASTM C136/ C136M

ASTM CO77

ASTM C1602/ C1602M

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

ASTM

D75/ D75M

D633

D977

D1250

D1556/ D1556M

D1557

D1632

D2027/ D2027M

D2028/ D2028M

(2017) Standard Test Methods for Chem cal
Anal ysi s of Linmestone, Quicklinme, and
Hydrated Line

(2013) Sampling, Sanple Preparation,
Packagi ng, and Marking of Line and
Li mest one Products

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

(2010) Quicklime and Hydrated Lime for
Soil Stabilization

(2022) Standard Specification for MXing
Water Used in Production of Hydraulic
Cenment Concrete

(2019) Standard Practice for Sanpling
Aggr egat es

(2011; R 2016) Standard Vol une Correction
Tabl e for Road Tar

(2019a; E 2019) Standard Specification for
Emul sifi ed Asphalt

(2019; E 2020) Standard Guide for Use of
the Joint APl and ASTM Adjunct for
Tenperature and Pressure Vol une Correction
Factors for Ceneralized Crude O ls,

Ref i ned Products, and Lubricating QOls:

APl MPMS Chapter 11.1

(2015; E 2016) Standard Test Method for
Density and Unit Weight of Soil in Place
by Sand- Cone Met hod

(2012; E 2015) Standard Test Methods for
Laboratory Conpaction Characteristics of
Soil Using Modified Effort (56,000
ft-1bf/ft3) (2700 kN ni nB)

(2007) Standard Practice for Mking and
Curing Soil -Cenent Conpression and Fl exure
Test Specinens in the Laboratory

(2019) Cutback Asphalt (Medium Curing Type)

(2015) Cutback Asphalt (Rapid-Curing Type)
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ASTM D2167 (2015) Density and Unit Weight of Soil in
Pl ace by the Rubber Balloon Met hod

ASTM D2397/ D2397M (2019a) Standard Specification for
Cationic Emulsified Asphalt

ASTM D3551 (2008) Laboratory Preparation of Soil-Line
M xtures Usi ng a Mechanical M xer

ASTM D3740 (2019) M ni mum Requi renments for Agencies
Engaged in the Testing and/or |nspection
of Soil and Rock as Used in Engi neering
Desi gn and Construction

ASTM D4318 (2017; E 2018) Standard Test Methods for
Liquid Limt, Plastic Limt, and
Plasticity Index of Soils

ASTM D5102 (2009) Standard Test Method for Unconfined
Conpressive Strength of Conpacted
Soi |l -Lime M xtures

ASTM D6938 (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)

ASTM E11 (2022) Standard Specification for Wven
Wre Test Sieve Coth and Test Sieves

NATI ONAL LI ME ASSOCI ATI ON ( NLA)

NLA BUL 326 (2004) Lime-Treated Soil Construction
Manual : Lime Stabilization and Linme
Modi fi cati on

1.4 DEFINTIONS
1.4.1 Li me-[ Stabilized][ Modified] Course

Line-[stabilized][nodified] course is a mixture of linme and in-place or
borrow material uniformy blended, wetted, and conpacted to produce a
paverment |ayer course that neets the criteria set forth in the plans.

1.4.2 Degree of Conpaction

Degree of conpaction required is expressed as a percentage of the nmaxi num
density obtained by the test procedure presented in ASTM D1557,
abbrevi ated as percent | aboratory nmaxi num density.

1.5 SUBM TTALS

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

NOTE: Review submittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the Iist provided, and corresponding subnittal itens
inthe text, to reflect only the subnittals required
for the project. The Guide Specification technical
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editors have classified those itens that require
Covernment approval, due to their conplexity or
criticality, with a "G" GCenerally, other subnittal
items can be reviewed by the Contractor's Quality
Control System Only add a “G’ to an item if the
submttal 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 Ofice; 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
for Arny projects.

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

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 ant, Equi pnent, Machines, and Tools; ¢, [ 11

Submit a list of construction equipnment 7 days prior to bringing
equi pnment on the job.

M x Design; C[, |
Waybill's and Delivery Tickets
Contractor's Plans; G, [__ 11
SD- 04 Sanpl es
Li me
Submit a typical cured sanple of on-site naterial with the

required percent of lime content. Refer to ASTM C50/ C50N for
sanmpl e size requirenents.
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1

SD- 05 Design Data
Job-Mx Formula; ¢, [ 11

SD-06 Test Reports

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

NOTE: Al ow nucl ear testing nethods for site
preparation testing or final in place testing on
| arger projects of over 3300 per square m 4000
square yd.

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

Sanpl i ng and Testing
Field Density
SD- 07 Certificates
Bi t um nous Materia
Li ne
Laborat ory
6 VEATHER LI M TATI ONS

Do not construct subgrade when weat her conditions detrinmentally affect the
quality of the materials. Do not apply line unless the air tenperature is
at least 2 degrees C 35 degrees F in the shade and rising. Protect the
conpl eted [stabilized] [nodified] materials against freezing by a
sufficient covering of straw, or by other approved nethods, until the
course has dried out. Bring areas of conpleted [stabilized] [nodified]
materials that are damaged by freezing, rainfall, or other weather
conditions to a satisfactory condition w thout additional cost to the
Gover nnent .

.6.1 Freeze Protection Mthod(s)

Submit Contractor's plans for freeze protection for approval.

T DELI VERY AND STORAGE

Deliver line, [bitum nous materials] in containers showi ng or including
desi gnated trade name, product identification, specification nunmber,

manuf acturer's name, and source. Store in a manner that prevents noisture
damage, overexposure, and contamni nation

. 8 QUALI TY ASSURANCE

.8.1 Requi red Dat a

[ Ten] [ ] days prior to the commencenent of the work, submit a job-mx
formula (JMF) showing the anpbunt of |lime and water required per cubic m
cubic yd, and procedures for blending the |inme/subgrade m xture for each
type of existing soil or for blended soil, as applicable. Include process
type and nunber of: |ine applications, stages of mixing, slurry injection
dept hs, m xi ng depths and depths of conpaction lifts. Also, include a |ist
of equi pment to be used and their relation to nethod of m xing
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proportioning, spreading, pulverizing and conpacting subgrade, slurry
injection, jet slurry mxing and other related work. The fornula contains
the amount of linme, either in sacks or kg per cubic nme | bs per cubic yd
and the anpunt of water to be used, if slurry nethod is used. Use

ASTM D3551 | aboratory test nethod.

PART 2 PRODUCTS

2.1 PLANT, EQUI PMENT, MACH NES, AND TOOLS

Rk Ik kR IR Rk O kO e S S R ARk Rk R R R e I O O R SRR I b S R R

NOTE: Delete types of equi pnent specified but not
required for the work and add other itens of
equi pnment not |isted as appropriate.

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

Submit Iist of proposed equipnment to be used in perfornmance of
construction work including descriptive data for Governnent approval.

2.1.1 CGeneral Requisites

Pl ant, equi pment, nmachines, and tools used in the work are subject to
approval and mmintained in satisfactory working condition. Allow use of
ot her conpacting equipnent in lieu of that specified, where it can be
denonstrated that the results are equivalent. Provide protective

equi prent, apparel, and barriers to protect the eyes, respiratory system
and the skin of workers exposed to contact with lime dust or slurry.

2.1.2 St eel - Wheel ed Rol l ers

Use sel f-propelled steel wheeled rollers . Use tandem or 3-whee

sel f-propel |l ed non-vibratory steel -wheel rollers or steel-wheel trailer
not weighing less than 4.5 netric tons 5 tons. Wen drive rolls or trailer
rolls produce a conpressive force of not |less than 3.6 kg/ mr 200 | bs per
linear in of contact area, allow a roller weighing less than 4.5 netric
tons 5 tons to be used. Equip wheels of the rollers with adjustable
scrapers. The use of vibratory rollers is optional

2.1.3 Pneumatic-Tired Rollers

Use pneumatic-tired rollers having 4 or nore tires, inflated to a m ni num
pressure of 0.6 MPa 90 psi. Equally distribute the |oading to the wheels,
and uniformy inflate the tires. Al so provide pneunatic-tired tow ng

equi pnent .

2.1. 4 Tampi ng- Type Rol |l er

Use a tanping type roller, under working conditions, having a mnimm
wei ght of 1.6 kg/nmm 90 | bs per linear in of length of drumand a m ni num
| oad on each sheeps-foot of 0.07 kg per square nm 100 psi of cross
sectional area of the sheeps-foot in contact with the ground. Do not
al l ow the maxi mum area of the face of each sheeps-foot to be nore than
7740 square nm 12 square in. Do not allow the feet on the sheeps-foot
roller to project less than 180 mr 7 in fromthe face of the drum and
equip the roller with teeth-cleaning devices. Space the feet in adjacent
rows so that the distance fromcenter to center of adjacent parallel rows
is not less than 150 mr 6 in nor nore than 280 mr 11 in. Do not all ow

i ndi vidual drunms of the roller to exceed 1.5 m 5 ft in width. Use drums
that oscillate independently. Operate the and tractor for pulling at a
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speed of approximately 5 to 10 kmh 3 to 6 nph.
2.1.5 Mechani cal Spreader

Use a self-propelled nechani cal spreader or attached to a propelling unit
capabl e of moving the spreader and material truck. Use a steerable device
havi ng variable forward and reverse speeds. Carry the spreader and
propelling unit on tracks, rubber tires, or drumtype steel rollers that
do not disturb the underlying material. Provide a spreader that conforms
to the foll ow ng:

a. Containing a hopper, an adjustable screed, and outboard bunper rolls;

b. Designed to have a uniform steady flow of naterial fromthe hopper
and

c. Capable of laying material w thout segregation, across the full wdth
of the lane, to a uniformthickness and to a uniform| oose density so
t hat when conpacted, the layer or layers conformto thickness and
grade requirenents indicated.

[ Provide a denonstration of the spreader prior to use in performance of the
wor K.

12.1.6 Pul vi m xer

Use sel f-propelled, four-wheel drive pulverizing and m xi ng equi pnent

capabl e of pulverizing the soil in a single pass for the full depth to be
stabilized. Use nixing action capable of uniformy blending and m xi ng
the required line content with the subgrade soil. Use a rotor capable of

up or down cutting.
2.1.7 Slurry M xer/Distributor

Mx the line with water in trucks with approved distributors and applied
as a thin water suspension or slurry. Apply commercial lime slurry with a
linme percentage not |ess than that applicable for the grade used. Attain
the distribution of |ine by successive passes over a neasured section of
subgrade until the proper anobunt of |ime has been spread. Use the anpunt
of lime spread required for nmixing to the specified depth that results in
the percentage determined in the JM. Use a distributor truck that
continually agitates the slurry to keep the m xture uniform

2.1.8 Central M xing Pl ant
Use a lime-slurry central mixing plant consisting of a |line storage silo,
wat er supply tank, line and water netering devices, and a |ine-water
m xer. Provide storage tanks for linme-water slurry with mechanica
agitation to maintain the line-water slurry in suspension.

2.1.9 Sprinkl i ng Equi prent
Provi de sprinkling equi prent consisting of tank trucks, pressure
di stributors, or other approved equi pnment designed to apply controll ed
guantities of water uniformy over variable w dths of surface.

2.1.10 Tanpers

Provi de tanpers of an approved nechani cal type, having sufficient weight

SECTION 32 11 13.13 Page 12



and striking power to produce the conpaction required.
2.1.11 Strai ght edge

Provide and maintain at the site one 3. nmeter 12 ft strai ghtedge for use
in the testing of the finished surface. Mke avail able a straightedge for
Covernment use. Use straightedges constructed of al um num or other
lightweight nmetal with bl ades of box or box-girder cross section with flat
bottomreinforced to insure rigidity and accuracy. Use straightedges with
handles to facilitate novenent on pavemnent.

2.2 MATERI ALS

2.2.1 Li me
Submit copies of certified test data. Use a standard brand of
[quicklime][hydrated Iine] conform ng to ASTM C977 and the foll owi ng
physi cal and chemical requirenments. Sanple |ine in accordance with
ASTM C50/ C50M.

a. Gadation that 97 percent passes a 0.60 mr No. 30 sieve and a m ni mum
of 75 percent passes a 0.075 mr No. 200 sieve.

b. Conbi ned cal ci um oxi de and nagnesi um oxi de not |ess than 90 percent.

c. [Quickline] [Hydrated Line] does not exceed 5 percent Carbon D oxi de
or 2 percent free mpoisture (taken at the point of manufacture).

The percent of [ hydrated line][ quicklinme] by weight of dry soil materi al
is: | ] percent.

2.2.2 Bi t um nous Materia

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: Specify asphalt of one grade or type.

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

Submit copies of certified test data. Material confornming to one of the
fol | owi ng:

2.2.2.1 Cut back Asphalt
[ AASHTO M 82] [ ASTM D2027/D2027M, Grade [ MC-30] [MC-70] [ MC-250]
[ MC-800]; [AASHTO M 81] [ASTM D2028/D2028M, Grade [RC 70] [RC 250]
[RC-800] [ ].

2.2.2.2 Emul sifi ed Asphalt
ASTM D977, Type [RS-1] [RS-2] [SS-1] [CSS-1] [ ].
Conformto ASTM D977, Type RS-1][ Type RS-2][ Type SS-1][ or][ Type
SS-1h]; ASTM D2397/D2397l, [ Type CSS-1][ or][ Type CSS-1h]] ]. Use a
base asphalt to manufacture the emul sion that shows a negative spot when

tested in accordance with AASHTO T 102 usi ng standard napht ha.

2.2.2.3 Material to be [Stabilized] [Modified]

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: Soils classified as CH, CL, MH, SC, and GC
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have potential for lime stabilization; however, it
is not recommended to use |line alone for the
stabilization of sandy soils. Check the soluble
sul fate content of the materials to be stabilized
and tested during design to deternmine if
stabilization with linme can react and i nduce heave.
Refer to UFC 3-250-11 and UFC 3-260-02 for further

gui dance.
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Use material to be [stabilized] [rmodified] consisting of in situ, borrow,
or conpacted fill material [if prelimnary earthwork is required: See
Section 31 00 00 EARTHWORK]. Provide naterial free of del eterious

subst ances such as sticks, debris, organic natter, and stones greater than
75 mm 3 in in any dinension. Confirmat |east 10 percent of the materi al
passes the 0.425 mr No. 40 sieve. [Confirmthe plasticity index is
greater than 18].

2.2.2.4 Wat er

Use water clean, fresh, and free frominjurious anbunts of oil, acid,
salt, alkali, organic matter, and other substances deleterious to the |ine
or soil-lime mxture and subject to approval. Test water for conformance

to the requirenents of ASTM C1602/ C1602lN i ncluding the optiona
requi renents of Table 2. Al ow potable water sources to be used without
testing.

2.2.3 Stockpiling Materials

St ockpil e borrow material, including approved naterial available from
excavation and grading, in the manner and at the | ocations designated.
Before stockpiling material, clear storage sites and slope to drain.
Separately stockpile materials obtained fromdifferent sources.

2.2. 4 M x Desi gn

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

NOTE: Determ ne the conpressive strength

requi renent based on the use of the final pavenent.
The required conpressive strength varies with the
paverent type and stabilization or nodification
product. Refer to Table 2-2 of UFC 3-250-11 for the
appropriate values. Refer to UFC 3-250-11 for the
appropriate val uesfurther guidance, including
applicability of stabilization or nodification with
[ine.

Linme nodification to provide an inproved working
platform reduce shrink-swell potential, or provide
a nore uni formwork surface can often be specified
as a given percentage range based on | oca
experience, or it can be estimated by the designer
using the pH test per ASTM D6276.

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

[ Subnmit certification of testing |aboratory conpliance. Develop and submt
for approval a proposed m x design for each material type to be
[stabilized] [nodified] at least [14] | ] days before it is to be
used. Obtain approval of the proposed nix designs fromthe Government
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prior to starting the work. Develop m x designs by an approved conmerci al
| aboratory which nmeets the requirements of ASTM D3740 [and which has been
approved by the Corps of Engineers Materials Testing Center]. Develop the
m x design using representative sanples of each soil to be [stabilized]
[modi fied] and using the proposed project |line. Conduct three trials for
each m x design tested. Prepare sanples in accordance with ASTM D3551.

Al ow the prepared sanples to nellow for [24 hours for nodified material s]
[48 hours for stabilized materials] before testing is perforned.[ For
soi|l stabilization, vary the lime content to produce a maxi mum plasticity
i ndex of 10 when tested in accordance with ASTM D4318. Provide the
results in a graph of plasticity index versus lime content. Determine the
maxi mum dry density and opti num noi sture content for the proposed
linme-soil mxture in accordance with ASTM D1557. Cure sanples at a
constant noisture content and tenmperature for [7] [28] [___ ] days.][
Provide a soil stabilization m x design capable of producing an unconfined
conpressive strength of | 1 [1] MPa | ] [150] psi at 28-days [__ ]
age (average of three specimens) when conpacted to the design percent of

| aboratory maxi mum density and tested in accordance with ASTM D5102,
Method A.  Prepare three specinmens per test evaluation for durability
testing for each nix design tested. Do not allow sanples to exceed | oss
indicated in Table 2 after 12 cycles of the wet-dry test in accordance
with AASHTO T 135.][ Conduct freeze thaw tests in accordance with
AASHTO T 136 (but omitting wire brushing) for projects susceptible to
freeze/thaw conditions.] Provide the m x design submittal information

i ncluding the follow ng:

a. Mterial type
b. Material classification including plasticity test data
c. Laboratory maxi mum density
d. Percent of line and rate of application
e. Optimmwater content during mxing, curing, and conpaction
f. Gadation of naterial before and after treatnment
g. Conpressive strength
h. Durability Wet-Dry [and Freeze/ Thawjtest data
i. Mxing or equipnment requirenents
j. Mellowing tinme requirenents
k. Water quality test data, if non-potable source used
Table 2
Type of Soil Maxi mum Al | owabl e Wi ght Loss After 12 Wet-Dry or Freeze- Thaw
Stabilized Cycles, as a Percent of Initial Specimen Wi ght
Silt 8
d ays 6
[ Modify the in situ soil or conpacted fill with lime at a rate of | ]
percent to | ] percent per dry unit weight of soil.]

PART 3 EXECUTI ON

EE R R R S I R R I R I R I R S R R R R S R R I R R R R R S R R R O
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3.

NOTE: Consider in which application nmethods there
are potential health and safety issues associ ated
with lime dust. Breathing the dust may cause
respiratory issues, safety issues related to
visibility both on and off the site, and conplaints
fromoff site due to dust settlenent at nearhby
facilities. Use of quickline can increase health

ri sks, but can be of use for drying existing
materials if the site is too wet. |If a significant
amount is lost it can affect the total anopunt
applied and result in inadequate materials to
achieve the design intent. Dry application may al so
lead to greater variability in the rate of
application. Application as a slurry may reduce the
nunber of construction steps required and give a
nmore uni form application. Consider use of a

pul vinm xer to incorporate either a dry material or
slurry where avail abl e.

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

1 LI ME [ STABI LI ZATI ON] [ MODI FI CATI ON] M XTURE

Pul veri ze the subgrade material to be [stabilized] [nodified] and, [when
linme is applied in the dry state,] blend the nmix at a noisture content

bel ow opti mum Confirmthe proportions of the mxture are in accordance
with the approved m x design after blending is conpleted. After bl ending,
add water into the dry mx in amounts to bring the noisture content to a

m ni mum of [5]] ] percent above optimum After mxing, control field
noi sture content within plus [2]] ] or mnus [1]] ] percent of
optimum Wien the [stabilized] [nodified] course is constructed in nore
than one | ayer, clean the previously constructed |ayer of |oose and
foreign matter by sweeping w th power sweepers or power broons. Allow hand
broonms to be used in areas where power cleaning is not practicable.
Provi de adequate drai nage during the entire construction period to prevent
water fromcollecting or standing on the area to be [stabilized]

[nodi fied] or on pulverized, mxed, or partially mxed naterial. Provide
line and grade stakes for control. Place grade stakes in lines parallel to
the centerline of the area under construction and suitably spaced for
string |ining.

.2 OPERATI ON OF BORROW PI TS

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

NOTE: Determine if onsite borrow sources for
materials are available and if sufficient quantities
requi red are avail able from desi gnated borrow

sources.
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[Clear, strip and excavate borrow pits in a nanner that exposes vertica
faces of the deposit for suitable working depths. Waste strata of
unsuitable materials overlying or occurring in the deposit. Allow nmethods
of operating pits and the processing and bl ending of materials to be
changed or nodified to obtain naterial conformng to the specified

requi renents. Upon conpletion of the work, condition pits to drain
readily and be left in a satisfactory condition as determ ned by the
Government.] [Obtain borrow material fromoffsite sources.]
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3.3 PREPARATI ON OF AREA TO BE [ STABI LI ZED] [ MODI Fl ED]

Clean the area of debris, roots, thrash, organic and other deleterious
materials. Performclearing and grubbing [to a depth of [ ] mr in]
[as specified in Section[ 31 11 00 CLEARI NG AND GRUBBI NG [ 31 00 00
EARTHWORK] ] [as required]. Renpbve rocks larger than 75 mr 3 in. |nspect
original ground for adequacy for the forthcom ng conpactive effort of |ine
treatment work. Inspect the area for adequate conpaction and that it is
capabl e of withstanding, w thout displacenent, the conpaction specified
for the soil-lime mxture. Dispose of debris and renoved unsati sfactory

i n-place material as specified. [Rough grade and shape the area to be
stabilized to conformto the |lines, grades, and cross-sections indicated.]
[Comply with subgrade requirenments of Section 31 00 00 EARTHWORK] .

3.3.1 In-Place Material to be [Stabilized] [Modified]

Grade the entire area to conformto the lines, grades, and cross sections
shown in the drawi ngs prior to being processed. Make soft or yielding
subgrade areas stable before construction is begun. Renobve and repl ace
unsatisfactory material as directed by the Governnent.

3.3.2 In-Place Material to Receive [Stabilized] [Modified] Course

[Correct soft, yielding areas and ruts or other irregularities in the
surface. Loosen the naterial in the affected areas and renove
unsatisfactory material. Add approved naterial where directed. Shape the
area to line, grade, and cross section, and conpact to the specified
density.] [Use subgrade conformng to Section 31 00 00 EARTHWORK. ]

3.3.3 Grade Control

Excavate underlying material to sufficient depth for the required
[stabilized][nodified]-course thickness so that the finished [stabilized]
[modi fied] course with the subsequent surface course neets the fixed
grade. \Wen stabilized course is to be constructed to neet a fixed grade,
provi de adequate |line and grade stakes for control. Locate grade stakes in
| anes parallel to center line of areas under construction, and suitably

pl aced for string lining. Maintain line and grade. Confirmfinished and
conpl eted stabilized area conformto the Iines, grades, cross section, and
di mensi ons i ndi cat ed.

3.3.4 Soi |l Testing

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: Performsite preparation tests dependent upon
the criteria required, the condition of the existing
site and the purpose of the stabilization

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

Test original ground prior to scarification in accordance with ASTM D1557.
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3.

3.

3

4 | NSTALLATI ON

4.1 M xed | n-Pl ace Met hod

.4.1.1 Application Requirenents

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

NOTE: Specify double application of Iine or two
stage pul veri zation and m xi ng when the site
contains extrenely plastic or heavy clays.

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

Conply with NLA BUL 326 and sequence of construction operations, unless
speci fied otherw se.

After site preparation, scarify subgrade and spread lime. Blend line into
subgrade to required depth as indicated. Apply linme and water only to

t hose areas where m xi ng operations can be conpleted during the sane
wor ki ng day. Acconplish application and m xing of |ine by either the dry
pl aci ng nmethod or the slurry nmethod. Use same method during a single day's
operation. [Double application of linme is required; use between 2 and 3
percent of linme for the initial application. Apply curing seal as
specified and allow 6 to 7 days curing.]

.4.1.2 Scarifying and Pul veri zi ng of Soi

Prior to application of linme, scarify and pulverize the soil [to the depth

shown in the drawings][to a depth of | ] mrin]. Contro

scarification so that the |layer beneath the layer to be treated is not

di sturbed. Do not exceed the depth of scarification with pulverizing.
Renove organic materials such as stunps and roots. Renove rocks |arger than
75 M 3 in.

.4.1.3 Application of Linme

Shape pul verized material to approximately the cross section indicated.
Apply Iine so that when uniformly mxed with the soil, the specified |ine
content is obtained, and a sufficient quantity of linme-treated soil is
produced to construct a conpacted line-treated course confornmng to the
lines, grades, and cross section indicated. Spread Iine only on areas
where the m xing operations can be conpleted during the sane work shift or
day.[ Use mechanical spreaders in applying bulk Iine.] [Apply linme as a
slurry, and use distributors in applying slurry.] If line is spread by
hand, spot the bags accurately on the area being stabilized so that when
t he bags are opened the lime is dunped and spread uniformy on the area
bei ng processed. Limt hand spreading to areas inaccessible to mechanica
spreaders. Do not pernit equi pnment, except that used in spreading and

m xi ng, to pass over the freshly applied |ine.

a. Dry Placing: Spread and distribute line at a uniformrate with
protection fromw nd as an inportant distribution and timng criteria.
Prevent dry lime fromblowi ng by adding water to lime or by other
sui table neans. Do not apply |linme when wind conditions are
obj ecti onabl e.

b. Slurry Method: Apply or inject mixture of linme and water into the

existing soil. Maintain the water content at 5 percent above optimm
during application to lime/soil mxture. Prepare hydrate slurry either
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in a central mixing tank or tank trucks, with agitation provided for
m xing or using a jet slurry nmaker. Prepare quicklime slurry using a
portabl e batch slaking unit. Accurately weigh or neter |ine and water
Use standard water or asphalt trucks, properly cleaned, with or

wi t hout pressure distributors, to apply line treatnent. Spread or
inject lime slurry evenly to yield uniformdistribution of |ine

t hroughout soil. Distribute Iine in successive passes over subgrade
materials until proper anmount of |ime has been spread or injected to
proper depth. Continually agitate slurry to keep m xture uni form Keep
punps, distribution spray bars, slurry injection equipnent and ot her
equi prent cl ean of excessive linme slurry. Verify the specified anpunt
and rate of application of linme for the various materials encountered.

3.4.1.4 Initial M xing

Distribute linme uniformy by m xing and pul veri zing subgrade. Mx the |ine
and soil imrediately after the |Iine has been distributed. Use sufficient
initial mxing to alleviate dusting or wetting of the linme that m ght
occur in the event of wind or rainstorns. During mxing, add water to
subgrade to provide a noisture content of material and to insure chem ca
action of line and subgrade materials. Make passes with the mixer until it
has produced a honmogenous, uniformm xture of lime, soil, and water. After
initial mxing, control field noisture content within plus [2]] ] or
mnus [1]] ] percent of optinmm Continue m xing or rem xing
operations, until material is free of streaks or pockets of |ine and

m xture is uniformas indicated by testing. After initial mxing, shape
and roll subgrade lightly to seal surface in order to reduce evaporation
of noisture and linme carbonation. Allow this to be acconplished severa
days in advance of the final application and m xing.

3.4.1.5 Wat er Application and Mist M xing

Determi ne noi sture content of the mixture in preparation for fina

m xing. Do not allow noisture in the mxture following final mxing to be
| ess than the water content determ ned to be optinum based on dry wei ght
of soil and or to exceed the optinumwater content by nore than [2]

[ ] percentage points. Add water in increnents as large as the

equi pnment permits; however, partially incorporate such increments of water
inthe mx to avoid concentration of water near the surface. After the

| ast increnent of water has been added, continue mxing until the water is
uniformy distributed throughout the full depth of the m xture, including
satisfactory nmoisture distribution along the edges of the section. MX

soil in two stages, allowing for an intervening 24 to 48 hour nell ow ng
period. Allowthe [stabilized] [nodified] mxture to nellowto allowthe
chemical reaction to alter (break down) the material. Ildentify the

duration of this nellowing period in the nmix design and base on soi
type. After nmellow ng, remx the soil before conpaction

[3.4.1.6 Two- St age Pul veri zati on and M xi ng

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: Specify double application of Iline or two
stage pul veri zation and m xi ng when the site
contains extrenely plastic or heavy clays.
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After curing, pulverize line treated material until soil particles pass a
25 M 1 in sieve and 60 percent pass the 4.75 nr No. 4 sieve. If resultant
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m xture contains clods, reduce their size by scarifying, remxing, or

pul veri zation to neet specified gradation. Conpact line-treated materia

i Mmediately after final mixing and testing. Aerate or sprinkle to provide
noi sture content within plus [2]] ] or mnus [1]] ] percent of
opti mum noi sture content during comnpacti on.

13.4.1.7 Prelimnary Curing

Moi sture cure lime-soil mixture up to 48 hours until adhesive quality of
clay is reduced to al nost normal soil consistency. Allow 7 days or nore
for curing heavy cl ays.

3.4.1.8 Confi ned Areas

In areas inaccessible to machinery, excavate soils to be [stabilized]

[modi fied] and nove to an area to perform machi ne m xi ng, process, and

pl ace back in the original location. Place material in its final |ocation
within 24 hours of initial mxing, and prior to final mxing and
conpacti on.

3.4.2 Edges of [Stabilized] [Mdified] Course

Pl ace approved material along the edges of the [stabilized] [nodified]
course in a quantity to conpact to the thickness of the course being
constructed, or to the thickness of each layer in a nultiple-Ilayer course,
allowing at least a 300 mm 1 ft width of the shoulder to be rolled and
conpacted sinultaneously with the rolling and conpacting of each |ayer of
the [stabilized] [nodified] course.

3.4.3 Central - Pl ant Met hod

Provi de a plant capable of producing a uniformline-treated mxture at the
specified lime and noisture contents. Haul the nmixture to the job in
trucks equi pped with protective covers. Misten underlying course, and

pl ace the m xture on the prepared area in a uniformlayer with nmechanica
spreaders. Confirmthe layer is uniformin thickness and surface contour
and confirmthe conpleted | ayer, after conpaction, conforns to the

requi red grade and cross section

3.4.4 Travel i ng- Pl ant Met hod

Move the traveling plant at a uniformrate of speed and acconplish m xing
of the naterials in one pass. Deliver water and |ine from supply trucks
or bins at a predeternmined rate. Use wi ndrows of prepared soil-Iline

m xture covering a predeternmined width to the indicated conpacted

t hi ckness.

3.4.5 Layer Thi ckness
Confirmthe conpacted thickness of the [stabilized] [nodified] course is
[as indicated] [] ] mrin]. Do not allow layers nore than 200 nmr 8 in
or less than 75 mm 3 in in conpacted thickness.

3.4.6 Conpacti on
Bef ore conpaction operations are started and as a continuation of the
m xi ng operation, |oosen and pul verize the mxture to the full depth.

Start conpaction imrediately after final nmixing is conpleted. During
final conpaction noisten the surface and shape it to the required |lines,

SECTION 32 11 13.13 Page 20



grades, and cross section. Confirmthe density of conpacted m xture is at
| east [95] [ ] percent of |aboratory naxi mum density. Base density
val ue on a representative soil sanple obtained fromsite and treated with
requi red proportion of lime. Begin rolling at the outside edge of the
surface and proceed to the center, overlapping on successive trips at

| east one-half the width of the roller. Mke alternate trips of the
roller slightly different Iengths. Do not permt the speed of the roller
to cause di splacenent of the m xture to occur. Conpact areas inaccessible
to the rollers with mechani cal tampers; shape and finish the areas by hand
nmet hods. As conpaction progresses, maintain the shape of the lifts by

bl adi ng. Check that the surface upon conpletion is snoboth and conforms to
i ndi cated section and established |ines and grades. Performinitial
conpaction with sheeps-foot roller or other suitable roller. Performfina
rolling by nmeans of sheeps-foot, steel-tired, or pneunatic rollers.

4.7 Fi ni shi ng

Fini sh the surface of the top layer to the grade and cross section shown
in the drawings. Confirmthe surface is of uniformtexture. Allow light
bl adi ng during rolling for the finished surface to conformto the lines,
grades, and cross sections. Do not permt the surface to vary nore than
15 mr 0.6 in| ] above or bel ow established grade. Finish conpleted
section by rolling with a pneumatic or suitable roller sufficiently |ight
to prevent hairline cracking. If the surface becones rough, corrugated,
uneven in texture, or traffic-marked prior to conpletion, scarify, rework,
relay, or replace the unsatisfactory portions. |f the course, when |aid,
becomes wat er soaked, renove that portion imrediately, and the m x pl aced
in a wndrow and aerated until a noisture content within the limts
specified is obtained; and then spread, shaped, and rolled. Keep surface
of each conpacted layer or line-treated material noist until covered by a
subsequent |ayer of line-treated material or curing seal

.4.8 Construction Joints

At the end of each working day, prepare a tenporary joint in fully
conpacted material normal to paved surface centerline. Forma straight
transverse construction joint by cutting back into the conpleted work to
forma true vertical face free of |oose or shattered material. Construct
a longitudinal tenporary joint for partial w dth sections agai nst which
future material is to be placed. Renbve tenporary joints during next work
period by trinming 75 mm 3 in into treated material for continuity. Allow
trimmed material to be incorporated in subsequent work. Do not allow
tenporary joints to coincide with |longitudinal or transverse tenporary
joint location of previous or subsequent construction. A low rem xing 100
nmr 4 in into the previous day's work to be substituted for joints

provi ding the method and equi prent is acceptable. Renpbve and repl ace

mat eri al al ong construction joints not properly conpacted with soil-Iline
m xture that is mxed, noistened, and conpacted as specified.

. 4.9 Final Curing
I mredi ately after the soil-line area has been finished as specified above,

protect the surface against rapid drying for 7 days by the application of
a bitum nous nateri al
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NOTE: Select the application tenmperatures fromthe
following table and insert in the bl anks:
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Asphal t Types Degrees C Degrees F

Cut back Asphalt

MC- 30 29-87 85-190

MC- 70 50-107 120-225
RC- 250, MC- 250 65-105 150-220
RC- 800, MC-800 80-125 175-255

Emul sified Asphal t:

RS- 1 25-55 75-130
RS- 2 45-70 115-160
SS-1 20-70 70-160
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Uniformy apply bitum nous material by neans of a bitum nous distributor

within a tenperature range of | ] to | ] degrees C | ] to

[ ] degrees F. Apply bitum nous material in quantities of not |ess than
0.45 L/square m 0.1 gal/square yd nor nore than 1.13 L/square m 0.25
gal / square yd. Properly treat areas inaccessible to or mssed by the

di stributor using the manual |y operated hose attachnentt. Apply bitum nous
material only to the top layer. At the tine the bitunm nous material is

applied, check that the surface of the area is free of |oose or foreign
matter and contains sufficient noisture to prevent excessive penetration

of the bitum nous material. Sprinkle the area i mediately before the

bi tum nous material is applied. [Sand][Dust]][ ] the treated surface to
prevent the bitum nous material from being picked up by traffic.

[3.5 SAMPLI NG AND TESTI NG

Submit calibration curves and related test results prior to using the
devi ce or equi pnent being calibrated. Provide copies of field test

results within [24] | ] hours after the tests are perforned. Submit
certified copies of test results of materials and sources not |ess than
[30] [ ] days before material is required for the work

3.5.1 CGeneral Requirenents

Perform sanpling and testing using an approved conmercial testing

| aboratory or facilities which have been inspected by the Cenent and
Concrete Reference Laboratory (of ASTM CCRL) within the past 3 years or by
a Governnent approved i ndependent conmercial testing |aboratory provided
by the Contractor. The first inspection and subsequent inspections

requi red because of failure of the facilities to pass the first inspection
is at the expense of the Contractor. Perform sanpling and testing using
a | aboratory frequency of sanpling and testing of materials for
conformance and quality control as specified and to be perfornmed at such
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3.

other tinmes to docunment contract conpliance. Provide certified copies of
the test results within 24 hours of conpletion

.5.2 Results

Verify that results conply with the material specification. Wen [the
source of materials is changed] [deficiencies are found], repeat the
initial analysis including mx design studies if the material source is
changed, and retest the material already placed to determ ne the extent of
unacceptable material. Replace unacceptable in-place material

.5.3 Sanpl i ng

Take aggregate sanples for |aboratory testing in accordance with

ASTM D75/ D75N.  Take sanples of lime in accordance with ASTM C50/ C50N
Prepare speci nens for the unconfined conpression tests in accordance with
ASTM D1632.

.5.4 Si eve Anal ysis

Before starting work, test one sanple of material to be [stabilized]
[modi fied] in accordance with ASTM C136/ C136l on sieves conformng to
ASTM E11. After the initial test, performa m ni mum of one analysis for
each [910] | ] metric tons [1000] [ ] tons of material placed,
with a mninumof three analyses for each day's run until the course is
conpl et ed.

.5.5 Liquid Limt and Plasticity Index

Performone liquid limt and plasticity index for each sieve anal ysis.
Confirmthe liquid limt and plasticity index are in accordance with
ASTM D4318.

.5.6 Chemi cal Anal ysis

Test lime for the specified chemical requirenents in accordance with
ASTM C25.

.5.7 Opt i mum Moi sture, Maxi mum Density

Perform opti mum noi sture, maxi mum density test on line-treated materi al
sanpled after final mxing and prior to final conpaction. Laboratory
conpact soil mixture within 3 hours of sanpling and then noist-cure for 24
hours prior to optinmm noi sture-nmaxi mum density determni nation. Perform
testing in accordance with ASTM D1557, Method D and the JMF

.5.8 Uniformty Tests

After placenent and mixing of each Iift performa series of uniformty
tests. Excavate a hole 250 nmr 10 in in dianeter through full depth of lift
and i mpregnate sides of hole with a standard phenol pht hal ei n al coho

i ndi cator. Non-conformity of color reaction, when material is treated as
above, is considered evidence of inadequate m xing.

5.9 Conpacti 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

NOTE: Al ow nucl ear testing nethods for site
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preparation testing or final in-place testing on

| arger projects of over 3300 square nm 4000 square yd.
The required frequency of ASTM D1556/ D1556M check
testing varies according to the critical nature and
pur pose of the project.

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

Performin-place density test to determ ne degree of conpaction between 24
and 72 hours after final conpaction and 24 hour noist cure period. Test in
accordance with ASTM D1556/ D1556l. Al'l ow use of ASTM D6938 and conpati bl e
nmet er met hods provi di ng one ASTM D1556/ D1556v check test is nade after
every [four] [ ] nucl ear tests.
3.5.10 Thi ckness and Snoot hness
Do not allow the thickness of the final linme treated subgrade to be I ess
t han thi ckness shown. Do not allow the final grade snmoothness to deviate
by nmore than 10 mr 3/8 in, when tested with a 3 m 10 ft strai ght edge.
[3.5.11 Field Application Rate Test
Test for initial line spreading rate.
13.5.12 Frequency of Tests
Use the m ni mum nunber and type of quality control tests as foll ows:

a. Optimum noi sture, maxi mumdensity. [Two] | ] of each type or
change of material with in-place density requirenents.

b. Thickness, snmpothness and uniformty. [Two] | ] tests each day for
every 840 square nm 1000 square yd | ] or less mxed and pl aced.

c. Field density. One set of [3] | ] tests for each lift for every
1670 square m 2000 square yd | ] or less.

[ d. Field application rate test. One test for each |linme spreadi ng vehicle
to be used on site.]

13.6 FI ELD QUALI TY CONTROL
Provi de a noisture-density relationship for the linme-soil mixture fromthe

tests. Verify that the material conplies based on results of field
quality control testing. Wen a naterial source is changed, [test the new

material for conpliance] | ]. Repeat the initial analysis when
deficiencies are found. Retest material already placed to determ ne the
extent of unacceptable material. Replace and repair unacceptable in-place

material at no additional cost to the Government.
3.6.1 Treat ment Dept h Checks

Measure the depth of stabilization at an interval for each of [250]] ]
square m [300] [ ] square yd of [stabilized] [nodified] course. Make
nmeasurenents in test holes in soil by spraying with a pH indicator such as
phenol pht hal ei n. Phenol pht hal ei n changes fromclear to red between pH 8.3
and 10. The color change indicates the |ocation of the bottom of the

m xi ng zone. Oher pH indicators can measure higher pH levels if there is
reason to suspect that inadequate |ine has been mixed into the soil
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3.

6.2 Thi ckness Contr ol

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: When subgrade courses are constructed |ess
than 150 nr 6 in in total thickness, a deficiency of
13 mr 1/2 in in thickness is considered excessive.
Applicable to job conditions, nodify thickness

tol erance provisions as required, restricting

deficiencies to not over 6 mr 1/4 in.
EE IR I b R S I I I I IR I I I IR I I R S R I I I I R I R I I R R I I I I I I R R I S I S b E b I IR I R I R I S I I b b I b b I b I

Conpl ete thicknesses of the [stabilized] [nodified] course within [13] [6]
nr [1/2] [1/4] in of the thickness indicated. Were the neasured

t hi ckness of the [stabilized] [nodified] course is nore than [13] [6] nmm
[1/2] [1/4] in deficient, correct such areas by scarifying, adding m xture
of proper gradation, reblading, and reconpacting as directed. Were the
nmeasured thickness of the [stabilized] [nodified] course is nmore than [13]
[6] my [1/2] [1/4] in thicker than indicated, it consider it as conformng
to the specified thickness requirenment. Average the thickness neasurenets
taken for the job to be the job thickness within 6 nr 1/4 in of the

t hi ckness indicated. Measure the thickness of the [stabilized] [nodified]
course at intervals which ensure one nmeasurement for each [210] [ ]
square m [250] [ ] square yd of [stabilized] [nodified] course. Make
nmeasurenents in 75 nm 3 in diameter test holes penetrating the
[stabilized] [nodified] course.

.6.3 Field Density

Deternmine field in-place density in accordance with [ ASTM D1556/ D1556N] |
ASTM D2167] [ASTM D6938]. [Wien ASTM D6938 is used, check the calibration
curves, and adjust, using the sand cone nmethod as described i n paragraph
Calibration of the ASTM publication.] Allow ASTM D6938 to be used to
determ ne both the wet unit weight and the noisture content of the soil.
Check calibration curves provided with the nopisture gauges along wth
density calibration checks as described in ASTM D6938. If ASTM D6938 is
used, check in-place densities by ASTM D1556/ D1556N at | east once per |ift
and at a frequency not to exceed one test under ASTM D1556/ D1556N per [ 8]
[ ] tests performed under ASTM D6938. Provide calibration curves and
calibration tests results within 24 hours of conclusion of the tests.
Performat |east one field density test for each [210]] ] square m

[ 250] [ ] square yd of each layer of [stabilized] [nodified] material

.6.4 Snoot hness Test

Do not permt the surface of a [stabilized] [nodified] [ayer to show
deviations in excess of 13 mr 1/2 in when tested with the [3] [3.7] m
[10-] [12-] ft straightedge. Correct deviations exceeding this anount by
renoving material and replacing with new material, or by reworking
existing material and conpacting, as directed. Take neasurenents for
deviation from grade and cross section shown in successive positions
parallel to the pavenent centerline with a [3] [3.7] m [10-] [12-] ft
strai ght edge. Take mneasurenents perpendicular to the pavenent centerline
at [15] [ ] m[50-] [ ] ft intervals.

T TRAFFI C CONTROL, CURI NG MAI NTENANCE, AND DRAI NAGE PROTECTI ON

Al'l ow conpl eted portions of the Iine-treated soil area to be opened to
light traffic after a period of 3 days if cured with a bitum nous materi al
provided the curing is not damaged. Provide warning signs and barri cades
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so that traffic does not travel over freshly treated surfaces. After the
curing period has el apsed, open conpleted areas to traffic, provided the
[stabilized][nodified] course has hardened sufficiently to prevent marring
or distorting of the surface by equipnment or traffic. Do not permt heavy
equi prent on the area during the curing period. [Allow |linme and water to
be haul ed over the conpleted area with pneumatic-tired equi pnent if
approved.] Protect finished portions of lime-[stabilized][nodified] soil
that are travel ed on by equi pnent used in constructing an adj oi ni ng
section, in a manner to prevent equipnment frommarring or damagi ng

conpl eted work. Provide drainage during entire period of construction to
prevent water fromcollecting or standing on area to be stabilized.

.8 EQUI PMENT LI M TATI ONS
.8.1 Cener al

Use the type of equi pnent for each category of work conforming to the
NLA BUL 326 unl ess specified otherwi se. Maintain equipnent in satisfactory
and safe operating condition.

.8.2 Spr eadi ng Equi pnent

At wi ndy | ocations, use an approved screw type spreader box, mn xer, or

ot her seni -encl osed equi pnent which offers protection fromw nd. Spreadi ng

hydrated |inme by aggregate spreaders, dunp trucks or agricultura

spreaders is not allowed. Spreading by end-dunping or tailgate control

nmet hods are not allowed. Change or alter equipnment to be used in the event

of non-uni form spreadi ng of |ine.

.8.3 Addi ti onal M xi ng Equi prrent Limitations

a. Do not allow notor graders to mix line with clays.

b. Allow use of deep-lift rotary nmixers to facilitate changes in
speci fied depths of operation, providing equi prent and met hod of
operation sustains uniformdistribution of lime with required
conpacted density throughout the deeper |ayer, wth approval of
Contracting O ficer.

.8.4 Additional Conpaction Equipnent Limtations

Do not all ow unaut hori zed equi pnent, hauling or transportation vehicles
for conpaction purposes.

.9  SAFETY REQUI REMENTS

In addition to the Contract C ause entitled "Accident Prevention," prevent
enpl oyee eye or skin contact with quickline during transport or
application. Provide and require enpl oyees use the foll ow ng:

a. Protective clothing, high top boots, gauntlet-type gl oves and
protective headwear.

b. Splash-proof safety goggles and face shiel ds.

c. Protective cream
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3.10 VAl NTENANCE

Maintain [stabilized] [nodified] area in a satisfactory condition unti
the conpleted work is accepted. Include i mediate repairs of defects in
mai nt enance and repeat to keep the area intact. Correct defects as
speci fi ed.

3.11 DI SPOSAL OF UNSATI SFACTORY MATERI ALS
Di spose of renoved in-place materials that are unsuitable for
stabilization, material that is removed for the required correction of

defective areas, waste material, and debris [as directed] [in waste
di sposal areas indicated].

-- End of Section --
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