*% *%

USACE / NAVFAC / AFCEC / NASA

*% *% *% *% *% *% *% *% *% *% *%%

UFGS-32 16 13 (April 2008)
Change 2 - 08/17

Preparing Activity: USACE Super sedi ng

UFGS-32 16 13 (April 2006)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreement with UVRL dated January 2018

PART 1

1.

H
PROURRPARRRENRERR

PART 2

N
NNOOINNRONNNNNNN R

P

PR

NDNN

oo

.1
.2

.1
.2

.1
.2

.1
.2

.1
.2
.3

.1
.2

*% *% *% *% *% *% *% *% *% *% *%%

SECTI ON TABLE OF CONTENTS
DI VISION 32 - EXTERI OR | MPROVEMENTS
SECTION 32 16 13
CONCRETE SI DEWALKS AND CURBS AND GUTTERS

04/08

GENERAL
MEASUREMENT FOR PAYMENT
Si dewal ks
Curbs and Cutters
BASI S FOR PAYMENT
Si dewal ks
Curbs and GQutters
REFERENCES
SYSTEM DESCRI PTI ON
General Requirenents
Slip Form Equi pnent
SUBM TTALS
ENVI RONVENTAL REQUI REMENTS
Pl aci ng During Cold Weat her
Pl aci ng During Warm Weat her
PRODUCTS
CONCRETE
Ai r Content
Sl unmp
Rei nf or cement St eel
CONCRETE CURI NG MATERI ALS
| npervi ous Sheet Materials
Burl ap
Whi te Pignmented Menbrane-Formning Curing Conpound

.3

CONCRETE PROTECTI ON MATERI ALS

J

.1
.2

J

O NT FI LLER STRI PS
Contraction Joint Filler for Curb and Gutter
Expansi on Joint Filler, Prenolded

O NT SEALANTS

FORM WORK

.1

2

Si dewal k For ns
Curb and Gutter Forns

SECTION 32 16 13 Page 1



6.3 Bi odegr adabl e For m Rel ease Agent

2
7 Det ect abl e Warni ng Syst em

2
PART 3 EXECUTI ON

SUBGRADE PREPARATI ON
.1 Si dewal k Subgr ade
.2 Curb and CGutter Subgrade
.3 Mai nt enance of Subgrade
FORM SETTI NG
.1 Si dewal ks
.2 Curbs and Cutters
S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
.1 Formed Si dewal ks
Concr et e Fini shing
Edge and Joi nt Finishing
Surface and Thi ckness Tol erances
RB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG
Formed Curb and Cutter
Curb and Gutter Finishing
Concrete Fini shing
Joi nt Fi ni shing
Surface and Thi ckness Tol erances
| DEWALK JO NTS
Si dewal k Contraction Joints
Si dewal k Expansi on Joints
Rei nf or cement Steel Pl acenent
RB AND GUTTER JO NTS
Contraction Joints
Expansi on Joints
RI NG AND PROTECTI ON
General Requirenents
.11 Mat Met hod
.1.2 | mpervi ous Sheeting Met hod
.1.3 Menbrane Curing Method
Backfilling
Protection
Protective Coating
.4.1 Application
.4.2 Precauti ons
ELD QUALI TY CONTROL
General Requirenents
Concrete Testing
.1 Strength Testing
.2
.3

NN PR

W w W

¢ oo h~AbbA
QNP QWNEQORWNEQRON

WNRWOWRWANTWLWWEHWWEWLWNWLWE
[e2 o)}

Www
WWNNNWwwWN

w w o

Air Content
Sl unp Test
Thi ckness Eval uati on
Surface Eval uation
URFACE DEFI Cl ENCI ES AND CORRECTI ONS
Thi ckness Defi ci ency
H gh Areas
Appear ance
0 Det ect abl e Warni ng System

© 0 W w w o
WNRPORAWOOONRF, TINNDWNN~NNBR

B wwwoww
©oo

3.

-- End of Section Table of Contents --

SECTION 32 16 13 Page 2



kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

USACE / NAVFAC / AFCEC / NASA UFGS-32 16 13 (April 2008)
Change 2 - 08/17

Preparing Activity: USACE Super sedi ng
UFGS-32 16 13 (April 2006)
UNI FI ED FACI LI TI ES GUI DE SPECI FI CATI ONS

Ref erences are in agreenent with UVRL dated January 2018

*% *% *% *% *% *% *% *% *% *% *% *% *%%

SECTI ON 32 16 13

CONCRETE SI DEWALKS AND CURBS AND GUTTERS
04/08
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NOTE: This gui de specification covers the
requi renents for concrete sidewal ks and curbs and
gutters.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat 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
itens, choose applicable iten(s) or insert
appropriate information.

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

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

*% *% *% *% *% *% *% *% *% *% *% *% *%%

PART 1 GENERAL
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NOTE: This specification my be adjusted to cover
separate curbs and gutters or comnbi nation curbs and
gutters. This guide specification will not be used
for integral or nonolithic curbs of concrete
paverment or for curbs and gutters for bridges.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

1.1 MEASUREMENT FOR PAYMENT

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The MEASUREMENT FOR PAYMENT and BASI S FOR
PAYMENT par agraphs will be deleted if the work
covered by this section of the specifications is
included in one lunp sum Contract price for the
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entire work covered by the invitation for bids.
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1.1 Sidewalks

The quantities of sidewalks to be paid for will be the nunber of square
meters yards of each depth of sidewal k constructed as indicated.

.1.2 Curbs and GQutters

The quantities of curbs and gutters to be paid for will be the nunber of
| inear netersfeet of each cross section constructed as indicated, nmeasured
along the face of the curb at the gutter I|ine.

.2 BASI S FOR PAYNMENT

. 2.1 Sidewalks

Payment of the quantities of sidewal ks neasured as specified will be at the
Contract unit price per square neter yard of the thickness specified.

.2.2 Curbs and CGutters

Payment of the quantities of curbs and gutters neasured as specified wll
be at the Contract unit price per linear neter foot of each cross section

3 REFERENCES

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 organi zati on, designation, date,
and title.

Use the Reference Wzard' s Check Reference feature
when you add a Reference ldentifier (RI D) 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 you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

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

AMVERI CAN ASSOCI ATI ON OF STATE H GHWAY AND TRANSPORTATI ON CFFI Cl ALS

(AASHTO)
AASHTO M 182 (2005; R 2017) Standard Specification for
Burlap G oth Made fromJute or Kenaf and
Cotton Mats
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ASTM | NTERNATI ONAL (ASTM

ASTM A1064/ A1064M

ASTM A615/ A615M

ASTM C143/ C143M

ASTM C171

ASTM C172/ C172M

ASTM C173/ C173M

ASTM C231/ C231M

ASTM C309

ASTM C31/ C31M

ASTM C920

ASTM D1751

ASTM D1752

ASTM D5893/ D5893M

(2017) Standard Specification for
Carbon-Steel Wre and Wl ded Wre

Rei nforcenent, Pl ain and Def orned, for
Concrete

(2016) Standard Specification for Defornmed
and Pl ain Carbon-Steel Bars for Concrete
Reinforcement

(2015) Standard Test Method for Slump of
Hydr aul i c- Cenent Concrete

(2016) Standard Specification for Sheet
Materials for Curing Concrete

(2017) Standard Practice for Sanpling
Freshly M xed Concrete

(2016) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Vol unetric Method

(2017a) Standard Test Method for Air
Content of Freshly M xed Concrete by the
Pressure Met hod

(2011) Standard Specification for Liquid
Menmbr ane- For mi ng Conpounds for Curing
Concrete

(2017) Standard Practice for Mking and
Curing Concrete Test Specinens in the Field

(2014a) Standard Specification for
El astoneric Joint Seal ants

(2004; E 2013; R 2013) Standard
Specification for Preformed Expansion
Joint Filler for Concrete Paving and
Structural Construction (Nonextruding and
Resi |l i ent Bitun nous Types)

(2004a; R 2013) Standard Specification for
Pref ormed Sponge Rubber Cork and Recycl ed
PVC Expansi on

(2016) Standard Specification for Cold
Applied, Single Conponent, Chemically
Curing Silicone Joint Sealant for Portland
Cenment Concrete Pavenents

| NTERNATI ONAL CODE COUNCI L (1 CC)

| CC Al117.1 COW

(2017) Standard And Commentary Accessible
and Usabl e Buildings and Facilities
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4  SYSTEM DESCRI PTI ON
4.1 CGeneral Requirenents

Provi de plant, equipnent, nachines, and tools used in the work subject to
approval and nmintained in a satisfactory working condition at all tines.
The equi pnent nust have the capability of producing the required product,
meeting grade controls, thickness control and snmoothness requirenents as
specified. Use of the equi prment nust be discontinued if it produces
unsatisfactory results. The Contracting Oficer nmust have access at all
times to the plant and equi pnent to ensure proper operation and conpliance
wi th specifications.

. 4.2 Sli p Form Equi pnent

Slip formpaver or curb form ng machine, will be approved based on tri al
use on the job and nust be self-propelled, automatically controlled,

crawl er nounted, and capabl e of spreading, consolidating, and shaping the
pl astic concrete to the desired cross section in 1 pass.

5 SUBMITTALS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

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

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

Use the "S" classification only in SD-11 O oseout
Subnmittals. The "S" following a submittal item

i ndicates that the submittal is required for the
Sustai nability eNotebook to fulfill federally

mandat ed sustai nabl e requirenents in accordance with
Section 01 33 29 SUSTAI NABI LI TY REPORTI NG

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

SECTION 32 16 13 Page 6
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1.

itemfor Arnmy projects.
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CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Contro
approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submittal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the followi ng in accordance with Section 01 33 00

SUBM TTAL PROCEDURES

SD- 03 Product Data
Concrete
Bi odegr adabl e For m Rel ease Agent]
SD-06 Test Reports
Field Quality Control
6 ENVI RONMVENTAL REQUI REMENTS
6.1 Pl aci ng During Cold Wat her

Do not place concrete when the air tenperature reaches 5 degrees C 40
degrees F and is falling, or is already below that point. Placenent nay
begin when the air tenperature reaches 2 degrees C 35 degrees F and is
rising, or is already above 5 degrees C 40 degrees F. Make provisions to
protect the concrete fromfreezing during the specified curing period. |If
necessary to place concrete when the tenperature of the air, aggregates, or
water is below 2 degrees C 35 degrees F, placenment and protection nust be
approved in witing. Approval wll be contingent upon full confornmance
with the follow ng provisions. The underlying material nust be prepared
and protected so that it is entirely free of frost when the concrete is
deposited. [M xing water and aggregates] [Mxing water] [Aggregates] nust
be heated as necessary to result in the tenperature of the in-place
concrete being between 10 and 30 degrees C 50 and 85 degrees F. Methods
and equi pnent for heating nust be approved. The aggregates nust be free of
ice, snow, and frozen |lunps before entering the mxer. Covering and ot her
means nust be provided for maintaining the concrete at a tenperature of at
| east 10 degrees C 50 degrees F for not less than 72 hours after placing,
and at a tenperature above freezing for the remainder of the curing period.

.6.2 Pl aci ng During Warm \Wat her

The tenperature of the concrete as placed nmust not exceed 30 degrees C85
degrees F except where an approved retarder is used. The m xing water and
aggregates nust be cooled, if necessary, to maintain a satisfactory placing
tenperature. The placing tenperature must not exceed 35 degrees C95
degrees F at any tine.

PART 2 PRODUCTS

2.

1 CONCRETE

Provi de concrete conformng to the applicable requirements of [Section
03 30 00.00 10 CAST-I N-PLACE CONCRETE] [Section 32 13 14.13 CONCRETE PAVI NG

SECTION 32 16 13 Page 7



FOR Al RFI ELDS AND OTHER HEAVY DUTY PAVEMENTS] except as ot herw se
specified. Concrete nmust have a nini mum conpressive strength of 24 MPa
3500 psi at 28 days. Size of aggregate nust not exceed 37.5 nm 1-1/2 inches.

Submit copies of certified delivery tickets for all concrete used in the
construction.

2.1.1 Ai r Cont ent

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkik

NOTE: The air content specified is for concrete
that will be subjected to freezing weather and the
possi bl e action of deicing chemicals. 1In clinmates
where freezing is not a factor but where air

entrai nnent is used in |l ocal comrercial practice to
i mprove the workability and placeability of

concrete, concrete having air content percent of 4.5
plus or mnus 1.5 percent nay be specified as
Contractor's option to non air-entrained concrete.

*% *% *% *% *% *% *% *% *% *%

*% *% *%%

M xtures nmust have air content by volume of concrete of 5 to 7 percent,
based on nmeasurenments made i nmedi ately after discharge fromthe nixer

2.1.2 Slump

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: The desired slunmp will be inserted.

Suggested linmts are 75 mm 3 inches plus or mnus 25
mm 1 inch for hand placed concrete or 25 nm 1 inch
plus or mnus 10 mMmm 1/2 inch for slipformed concrete.

*% *% *% *% *% *% *% *% *% *%

*% *% *%%

The concrete slunmp nust be 50 nm plus or mnus 25 mm 2 inches plus or mninus
1 inch where determ ned in accordance with ASTM C143/ C143M.

2.1.3 Rei nf or cenent St ee

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Reinforcenent steel normally will not be
required for curb and gutter construction. Were
conditions exist that nake it advantageous to use
rei nforcement steel, include the reinforcing stee
details in the drawi ngs, and include the foll ow ng
paragraphs in the Contract specification

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhkhkhhkkkkkxk

*kkkkkkkkkkkkkkkkkkk

Rei nf orcenent bars nmust conformto ASTM A615/ A615N. Wre nesh
rei nforcenent nust conformto ASTM A1064/ A1064\.

2.2 CONCRETE CURI NG MATERI ALS

2.2.1 | npervi ous Sheet Materials

I npervi ous sheet materials nust conformto ASTM C171, type optional, except
that polyethylene film if used, nust be white opaque.

2.2.2 Burlap

Burlap nmust conformto AASHTO M 182.

SECTION 32 16 13 Page 8



2.2.3 VWhi te Pi gnented Menbrane- Formni ng Curing Conmpound

Wi te pignmented nenbrane-formnming curing conpound nust conformto ASTM C309,
Type 2.

2.3 CONCRETE PROTECTI ON MATERI ALS
Concrete protection materials nust be a linseed oil mxture of equal parts,
by volune, of linseed oil and either mineral spirits, naphtha, or
turpentine. At the option of the Contractor, conmercially prepared |inseed
oil mxtures, fornulated specifically for application to concrete to

provi de protection against the action of deicing chenicals my be used,
except that enulsified nmixtures are not acceptable.

2.4 JO NT FILLER STRI PS
2.4.1 Contraction Joint Filler for Curb and Gutter

Contraction joint filler for curb and gutter nust consist of hard-pressed
fiberboard.

2.4.2 Expansi on Joint Filler, Prenolded

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Either type of joint sealer may be specified
i f determ ned necessary by the Contracting O ficer
and the inapplicable publication renoved. Joint
sealing material nay be onitted where sealing of
expansion joints is not deened essential or
advisable.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

Expansion joint filler, prenmolded, nmust conformto ASTM D1751 or ASTM D1752,
13 mm 1/ 2 inch thick, unless otherw se indicated.

2.5 JO NT SEALANTS
Joint seal ant, cold-applied nmust conformto ASTM C920 or ASTM D5893/ D5893M.

2.6 FORM WORK

Desi gn and construct formwork to ensure that the finished concrete wll
conform accurately to the indicated di nensions, |ines, and el evations, and
within the tol erances specified. Forns nust be of wood or steel, straight,
of sufficient strength to resist springing during depositing and
consolidating concrete. Wod forns nust be surfaced plank, 50 mm 2 inches
nom nal thickness, straight and free fromwarp, twist, |oose knots, splits
or other defects. Wod forns nust have a nom nal length of 3 m 10 feet.
Radi us bends may be formed with 19 mm 3/4 inch boards, laninated to the
required thickness. Steel forns nust be channel -formed sections with a
flat top surface and with wel ded braces at each end and at not |ess than
two internmedi ate points. Ends of steel fornms nust be interlocking and
self-aligning. Steel forns must include flexible forns for radius fornng,
corner forns, formspreaders, and fillers. Steel forns nust have a nonina
length of 3 m10 feet with a mininumof 3 wel ded stake pockets per form

St ake pins nmust be solid steel rods with chanfered heads and pointed tips
designed for use with steel fornmns.

SECTION 32 16 13 Page 9



2.

6.1 Si dewal k For s

Si dewal k forns nust be of a height equal to the full depth of the finished
sidewalk.

.6.2 Curb and CGutter Forns

Curb and gutter outside forms nust have a height equal to the full depth of
the curb or gutter. The inside formof curb nust have batter as indicated
and nust be securely fastened to and supported by the outside form Rigid
forns nust be provided for curb returns, except that benders or thin plank
forns may be used for curb or curb returns with a radius of 3 m10 feet or
nore, where grade changes occur in the return, or where the central angle
is such that arigid formwith a central angle of 90 degrees cannot be
used. Back forns for curb returns may be made of 38 mm 1-1/2 inch benders,
for the full height of the curb, cleated together. |In lieu of inside forns
for curbs, a curb "nule" nmay be used for formng and finishing this
surface, provided the results are approved.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Concrete release fluids are recognized as a
bi obased material. Use naterials wth biobased
content where suitable for application and cost
effective. Verify suitability, availability within
the regi on, cost effectiveness, and adequate
conpetition before specifying product biobased
content requirenents. A resource that can be used
to identify products with bio-based content is the
"Catal og" tab within the USDA's "Bi opreferred"
website at

htt ps://ww. bi opreferred. gov/Bi oPreferred/. O her
products with biobased content are al so acceptable
when neeting all requirenents of this specification

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhhhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

[2.6.3 Bi odegr adabl e For m Rel ease Agent

Provide formrel ease agent that is colorless and bi odegradable. A mini mum
of 87 percent of the total product must be biobased material. Provide
product that does not bond with, stain, or adversely affect concrete
surfaces and does not inpair subsequent treatnments of concrete surfaces.
Provide formrel ease agent that does not contain diesel fuel
petrol eum based lubricating oils, waxes, or kerosene.

12.7 Det ect abl e Warni ng Syst em

Det ect abl e Warni ng Systens shown on the Contract plans are to neet
requirenents of 1CC A117.1 COWv - Section 705.

PART 3 EXECUTI ON

3.

1 SUBGRADE PREPARATI ON

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: On nobst projects, mjor gradi ng operations

i nvol vi ng excavati on and construction of enbankments
will be performed and paid for under other sections
of the specifications and, therefore, are not
included in this guide specification. Were such

SECTION 32 16 13 Page 10



wor k, including the construction of any required
subbase, nust be done under this section, paragraphs
FORM SETTI NG S| DEWALK CONCRETE PLACEVMENT AND
FINl SH NG and CURB AND GUTTER CONCRETE PLACEMENT
AND FINISHING wi || be revised to cover necessary
addi ti onal requirements. The subgrade will be

i ndi cated as extending at |east 600 nm2 feet in

wi dt h back of curb, gutter, entrance, and

conbi nation curb and gutters.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

The subgrade nust be constructed to the specified grade and cross section
prior to concrete placenent. Subgrade nust be placed and conpacted [as
directed] [in conformance with Section [___ 11.

.11 Si dewal k Subgr ade

The subgrade nust be tested for grade and cross section with a tenplate
extending the full width of the sidewal k and supported between side forns.

3.1.2 Curb and CGutter Subgrade

The subgrade nust be tested for grade and cross section by neans of a
tenpl ate extending the full width of the curb and gutter. The subgrade
must be of materials equal in bearing quality to the subgrade under the
adj acent pavenent.

.1.3 Mai nt enance of Subgrade

The subgrade nust be maintained in a snooth, conpacted condition in
conformty with the required section and established grade until the
concrete is placed. The subgrade nmust be in a noist condition when
concrete is placed. The subgrade nmust be prepared and protected to produce
a subgrade free fromfrost when the concrete is deposited.

.2 FORM SETTI NG

Set forns to the indicated alignment, grade and dinmensions. Hold forns
rigidly in place by a mininmum of 3 stakes per form placed at intervals not
to exceed 1.2 m4 feet. Corners, deep sections, and radius bends nust have
addi tional stakes and braces, as required. d anps, spreaders, and braces
must be used where required to ensure rigidity in the forns. Forns nust be
renoved without injuring the concrete. Bars or heavy tools nust not be
used agai nst the concrete in renmoving the forms. Concrete found defective
after formrenoval nust be pronptly and satisfactorily repaired. Forns
must be cl eaned and coated with formoil or biodegradable formrel ease agent
each time before concrete is placed. Wod forns may, instead, be
thoroughly wetted with water before concrete is placed, except that with
probabl e freezing tenperatures, oiling is nandatory.

.2.1 Sidewalks

Set forns for sidewal ks with the upper edge true to line and grade with an
al l owabl e tolerance of 3 Mm 1/8 inch in any 3 m 10 foot |ong section

After forns are set, grade and alignment nust be checked with a 3 m 10 foot
strai ghtedge. Fornms nust have a transverse slope [as indicated] [of 20 mm
per neter 1/4 inch per foot] with the |ow side adjacent to the roadway.
Side forms nust not be renoved for 12 hours after finishing has been
completed.
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3.2.2 Curbs and GQutters

The fornms of the front of the curb nust be renmoved not |ess than 2 hours
nor nore than 6 hours after the concrete has been placed. Forns back of
curb nust remain in place until the face and top of the curb have been
finished, as specified for concrete finishing. QGutter forns nust not be
removed while the concrete is sufficiently plastic to slunmp in any
direction.

.3 S| DEWALK CONCRETE PLACEMENT AND FI NI SHI NG
.3.1 For ned Si dewal ks

Pl ace concrete in the forms in one layer. Wen consolidated and finished,
the sidewal ks nust be of the thickness indicated. After concrete has been
placed in the forns, a strike-off guided by side forns nust be used to
bring the surface to proper section to be conpacted. The concrete nust be
consol i dated by tanping and spading or with an approved vibrator, and the
surface rmust be finished to grade with a strike off.

. 3.2 Concrete Finishing

After straightedgi ng, when nost of the water sheen has di sappeared, and
just before the concrete hardens, finish the surface with a wood or
magnesi um fl oat or darby to a smooth and uniformy fine granular or sandy
texture free of waves, irregularities, or tool marks. A scored surface
must be produced by brooming with a fiber-bristle brush in a direction
transverse to that of the traffic, foll owed by edging.

.3.3 Edge and Joi nt Fi ni shing

Al'l slab edges, including those at formed joints, nust be finished with an
edger having a radius of 3 nm 1/8 inch. Transverse joint nust be edged

bef ore broonming, and the broonmng nust elinmnate the flat surface left by
the surface face of the edger. Corners and edges which have crunbl ed and
areas which lack sufficient nortar for proper finishing nust be cleaned and
filled solidly with a properly proportioned nortar mnixture and then

finished.

.3.4 Surface and Thi ckness Tol erances

Fi ni shed surfaces nust not vary nore than 8 nm5/16 inch fromthe testing
edge of a 3 m 10-foot straightedge. Perm ssible deficiency in section
thi ckness will be up to 6 mm 1/4 inch.

.4  CURB AND GUTTER CONCRETE PLACEMENT AND FI NI SHI NG

4.1 Formed Curb and Gutter

Concrete nmust be placed to the section required in a single lift.
Consol i dation rmust be achi eved by using approved nechani cal vibrators.
Curve shaped gutters nust be finished with a standard curb "nul e".

. 4.2 Curb and Qutter Finishing

Approved slipforned curb and gutter machines nay be used in lieu of hand
placement.
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4.3 Concrete Finishing

Exposed surfaces must be floated and finished with a snooth wood fl oat

until true to grade and section and uniformin texture. Floated surfaces
must then be brushed with a fine-hair brush with | ongitudinal strokes. The
edges of the gutter and top of the curb nust be rounded with an edgi ng too
to aradius of 13 M 1/2 inch. Imediately after renoving the front curb
form the face of the curb nust be rubbed with a wood or concrete rubbing
bl ock and water until blenishes, formnmarks, and tool narks have been
removed. The front curb surface, while still wet, nust be brushed in the
same nmanner as the gutter and curb top. The top surface of gutter and
entrance nust be finished to grade with a wood fl oat.

.4. 4 Joi nt Fi ni shing

Curb edges at forned joints nust be finished as indicated.

.4.5 Surface and Thi ckness Tol er ances

Fi ni shed surfaces nust not vary nore than 6 nm1/4 inch fromthe testing
edge of a 3 m 10-foot straightedge. Perm ssible deficiency in section
thi ckness will be up to 6 mm 1/4 inch.

.5 SI DEWALK JO NTS

Si dewal k joints must be constructed to divide the surface into rectangul ar
areas. Transverse contraction joints nust be spaced at a distance equal to
the sidewalk width or 1.5 m5 feet on centers, whichever is |less, and nust
be continuous across the slab. Longitudinal contraction joints nust be
constructed along the centerline of all sidewalks 3 m10 feet or nore in

wi dth. Transverse expansion joints nust be installed at sidewal k returns
and opposite expansion joints in adjoining curbs. Were the sidewalk is
not in contact with the curb, transverse expansion joints nmust be installed
as indicated. Expansion joints nust be formed about structures and
features which project through or into the sidewal k pavenent, using joint
filler of the type, thickness, and width indicated. Expansion joints are
not required between sidewal ks and curb that abut the sidewal k

longitudinally.

.5.1 Si dewal k Contraction Joints

The contraction joints nust be formed in the fresh concrete by cutting a
groove in the top portion of the slab to a depth of at |east one-fourth of
the sidewal k sl ab thickness, using a jointer to cut the groove, or by
sawi ng a groove in the hardened concrete with a power-driven saw, unless

ot herwi se approved. Sawed joints rmust be constructed by sawing a groove in
the concrete with a 3 mm 1/8 inch blade to the depth indicated. An anple
supply of saw bl ades nmust be avail able on the job before concrete pl acenent
is started, and at |east one standby sawing unit in good working order nust
be available at the jobsite at all times during the sawi ng operations.

5.2 Si dewal k Expansi on Joints

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: For projects which do not reference Section
32 01 19 FIELD MOLDED SEALANTS FOR SEALI NG JO NTS
IN RIA D PAVEMENTS, the | ast paragraph will replace
the reference to Section 32 01 19.

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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Expansion joints nmust be forned with 13 nm1/2 inch joint filler strips.
Joint filler in expansion joints surrounding structures and features within
the sidewal k may consist of preformed filler material conforming to

ASTM D1752 or buil ding paper. Joint filler nmust be held in place with
steel pins or other devices to prevent warping of the filler during
floating and finishing. Immediately after finishing operations are

compl eted, joint edges must be rounded with an edgi ng tool having a radius
of 3 M 1/8 inch, and concrete over the joint filler nust be renoved. At
the end of the curing period, expansion joints nust be cleaned and filled
with cold-applied joint sealant. Joint seal ant nust be gray or stone in
color. [Joints nust be sealed as specified in Section 32 01 19 FIELD
MOLDED SEALANTS FOR SEALING JO NTS IN RIG D PAVEMENTS.] [The joint opening
must be thoroughly cleaned before the sealing material is placed. Sealing
mat eri al nmust not be spilled on exposed surfaces of the concrete. Concrete
at the joint nmust be surface dry and at nospheric and concrete tenperatures
must be above 10 degrees C 50 degrees F at the tine of application of joint
sealing material. Excess material on exposed surfaces of the concrete nust
be renoved i medi ately and concrete surfaces cl eaned.]

.5.3 Rei nforcenment Steel Pl acement

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Reinforcenent steel nornmally will not be
required for curb and gutter construction. Were
conditions exist that nake it advantageous to use
rei nforcement steel, the reinforcing steel details
wi Il be indicated, and the foll ow ng paragraphs will
be included in the Contract specification.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Rei nf orcenent steel nmust be accurately and securely fastened in place with
sui tabl e supports and ties before the concrete is placed.

.6 CURB AND GUTTER JO NTS

Curb and gutter joints nust be constructed at right angles to the line of
curb and gutter.

.6.1 Contraction Joints

Contraction joints nmust be constructed directly opposite contraction joints
in abutting portland cenent concrete pavenents and spaced so that
monol i thi ¢ sections between curb returns will not be less than 1.5 m5 feet
nor greater than 4.5 m 15 feet in | ength.

a. Contraction joints (except for slip form ng) nust be constructed by
means of 3 mMmm 1/8 inch thick separators and of a section conformng to
the cross section of the curb and gutter. Separators nust be renpved
as soon as practicable after concrete has set sufficiently to preserve
the wi dth and shape of the joint and prior to finishing.

b. When slip forming is used, the contraction joints nmust be cut in the
top portion of the gutter/curb hardened concrete in a continuous cut
across the curb and gutter, using a power-driven saw. The depth of cut
nmust be at |east one-fourth of the gutter/curb depth and 3 mm 1/8 inch
in wdth.
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6.2 Expansi on Joints
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NOTE: For projects which do not reference Section
32 01 19 FIELD MOLDED SEALANTS FOR SEALING JONTS IN
RI G D PAVEMENTS, the |ast paragraph will replace the
reference to Section 32 01 19.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Expansi on joints rmust be formed by means of preforned expansion joint
filler material cut and shaped to the cross section of curb and gutter
Expansi on joints nust be provided in curb and gutter directly opposite
expansi on joints of abutting portland cenent concrete pavenent, and nust be
of the sane type and thickness as joints in the pavenment. Were curb and
gutter do not abut portland cenent concrete pavenent, expansion joints at
least 13 mMm 1/2 inch in width nust be provided at intervals not |ess than
10 meters 30 feet nor greater than 36 neters 120 feet. Expansion joints
nmust be provided in nonreinforced concrete gutter at |ocations indicated.
Expansi on joints nmust be sealed i mediately followi ng curing of the
concrete or as soon thereafter as weather conditions pernit. [Joints nust
be seal ed as specified in Section 32 01 19 FI ELD MOLDED SEALANTS FOR
SEALI NG JO NTS IN RIG D PAVEMENTS. ] [Expansion joints and the top 25 mm 1
inch depth of curb and gutter contraction-joints nust be sealed with joint
seal ant. The joint opening nust be thoroughly cleaned before the sealing
material is placed. Sealing material nust not be spilled on exposed
surfaces of the concrete. Concrete at the joint nust be surface dry and

at mospheric and concrete tenperatures nust be above 10 degrees C 50 degrees
F at the time of application of joint sealing material. Excess material on
exposed surfaces of the concrete nust be renpved i mediately and concrete
surfaces cl eaned. ]

7 CURI NG AND PROTECTI ON

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhkkkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkk

NOTE: Only the nethods of curing appropriate to

| ocal weather conditions and construction practices
will be retained, but Contractor's option of at

| east 2 curing nethods will be retained to pronote
conpetition in bidding.

*kkkkkkkkkkkkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

7.1 CGeneral Requirenents

Protect concrete against |oss of moisture and rapid tenperature changes for
at least 7 days fromthe beginning of the curing operation. Protect

unhar dened concrete fromrain and flowing water. All equi pnent needed for
adequate curing and protection of the concrete nust be on hand and ready
for use before actual concrete placenent begins. Protection nust be

provi ded as necessary to prevent cracking of the pavenent due to

tenperat ure changes during the curing period.

.7.1.1 Mat  Met hod

The entire exposed surface nust be covered with 2 or nore | ayers of
burlap. WMats nust overlap each other at least 150 nm 6 inches. The mat
must be thoroughly wetted with water prior to placing on concrete surface
and nust be kept continuously in a saturated condition and in intimate
contact with concrete for not |ess than 7 days.
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3.7.1.2 | mper vi ous Sheeting Met hod

The entire exposed surface nust be wetted with a fine spray of water and
then covered with inpervious sheeting material. Sheets nust be laid
directly on the concrete surface with the light-colored side up and

overl apped 300 mm 12 i nches when a continuous sheet is not used. The
curing medi um nust not be |less than 450 nm 18-i nches wi der than the
concrete surface to be cured, and nust be securely wei ghted down by heavy
wood pl anks, or a bank of noist earth placed al ong edges and I aps in the
sheets. Sheets nust be satisfactorily repaired or replaced if torn or

ot herwi se damaged during curing. The curing nediumnust remain on the
concrete surface to be cured for not |ess than 7 days.

3.7.1.3 Mermbrane Curing Met hod

A uni form coating of white-pignmented nenbrane-curing conpound nust be
applied to the entire exposed surface of the concrete as soon after
finishing as the free water has di sappeared fromthe finished surface.
Formed surfaces nust be coated imediately after the forns are renoved and
in no case longer than 1 hour after the renoval of forms. Concrete mnust
not be allowed to dry before the application of the nenbrane. |f drying
has occurred, the surface of the concrete nust be noistened with a fine
spray of water and the curing conpound applied as soon as the free water

di sappears. Curing conpound nust be applied in two coats by hand-operated
pressure sprayers at a coverage of approximately 5 square neters/L 200
square feet/gallon for the total of both coats. The second coat nust be
applied in a direction approximately at right angles to the direction of
application of the first coat. The conpound nust forma uniform

conti nuous, coherent filmthat will not check, crack, or peel and nust be
free from pinholes or other inperfections. |f pinholes, abrasion, or other
di scontinuities exist, an additional coat nust be applied to the affected
areas within 30 nminutes. Concrete surfaces that are subjected to heavy
rainfall within 3 hours after the curing conpound has been applied nust be
resprayed by the nethod and at the coverage specified above. Areas where
the curing conpound i s damaged by subsequent construction operations within
the curing period nmust be resprayed. Necessary precautions nust be taken
to ensure that the concrete is properly cured at sawed joints, and that no
curing conpound enters the joints. The top of the joint opening and the
joint groove at exposed edges nust be tightly seal ed before the concrete in
the region of the joint is resprayed with curing conpound. The nethod used
for sealing the joint groove nust prevent |oss of noisture fromthe joint
during the entire specified curing period. Approved standby facilities for
curing concrete pavenent nust be provided at a |location accessible to the
jobsite for use in the event of nechanical failure of the spraying

equi prent or other conditions that m ght prevent correct application of the
menbr ane- curing conpound at the proper tine. Concrete surfaces to which
menbr ane- curi ng conpounds have been applied nust be adequately protected
during the entire curing period from pedestrian and vehicular traffic,
except as required for joint-sawi ng operations and surface tests, and from
ot her possible danage to the continuity of the nmenbrane.

3.7.2 Backfilling
After curing, debris nust be renoved and the area adjoining the concrete

nmust be backfilled, graded, and conpacted to conformto the surrounding
area in accordance with lines and grades i ndi cat ed.
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7.3 Protection

Conpl eted concrete nmust be protected from danage until accepted. Repair
damaged concrete and clean concrete discol ored during construction

Concrete that is damaged nust be renoved and reconstructed for the entire

| ength between regularly scheduled joints. Refinishing the danaged portion
will not be acceptable. Renoved damaged portions nust be di sposed of as
directed.

.7.4 Protective Coating

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Concrete nay require protection against the
action of urea, sodiumchloride, and cal ci um
chlori de used for de-icing purposes. Protection
agai nst these chemicals is not required for concrete
of the specified air content that will be in place
for a cumulative tinme of 6 weeks at a continuous

m ni mum tenperature of 5 degrees C 40 degrees F,
excluding the curing tinme. Concrete which is to
receive protective coating should be npoist cured to
elimnate the need for renoving a curing nenbrane
prior to application of the protective coating. AC
Conmittee Report 515 provides a detail ed di scussion
of protective coating for concrete. The follow ng
paragraphs will be inserted if protective coating is
required.

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkkkkkkkkkkkhkhkhkhhkkkkkkkkkkk

Protective coating, of linseed oil mxture, nust be applied to the
exposed-to-view concrete surface after the curing period, if concrete wll
be exposed to de-icing chemicals within 6 weeks after placenent. Concrete
to receive a protective coating nust be noist cured

.7.4.1 Application

Curing and backfilling operation nust be conpleted prior to applying two
coats of protective coating. Concrete nmust be surface dry and cl ean before
each application. Coverage nmust be by spray application at not nore than
11 square neters/L 50 square yards/gallon for first application and not
nmore than 15.5 square neters/L 70 square yards/gallon for second
application, except that the nunber of applications and coverage for each
application for commercially prepared mixture nust be in accordance with
the manufacturer's instructions. Coated surfaces must be protected from
vehi cul ar and pedestrian traffic until dry.

.7.4.2 Precautions

Protective coating nmust not be heated by direct application of flame or

el ectrical heaters and nust be protected from exposure to open flane,
sparks, and fire adjacent to open containers or applicators. Material nust
not be applied at anbient or material tenperatures |ower than 10 degrees C
50 degrees F.

. 8 FI ELD QUALI TY CONTROL

Submit copies of all test reports within 24 hours of completion of the test.
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8.1 CGeneral Requirenents

Performthe inspection and tests described and neet the specified
requirenents for inspection details and frequency of testing. Based upon
the results of these inspections and tests, take the action and submt
reports as required below, and additional tests to ensure that the
requirenents of these specifications are net.

.8.2 Concrete Testing

.8.2.1 Strength Testing

Provi de nol ded concrete specinens for strength tests. Sanples of concrete
pl aced each day nust be taken not |ess than once a day nor |ess than once
for every 190 cubic nmeters 250 cubic yards of concrete. The sanples for
strength tests nmust be taken in accordance with ASTM C172/Cl72N. Cylinders
for acceptance nust be nolded in conformance with ASTM C31/ C31NM by an
approved testing | aboratory. Each strength test result nust be the average
of 2 test cylinders fromthe sane concrete sanple tested at 28 days, unless
ot herw se specified or approved. Concrete specified on the basis of
conpressive strength will be considered satisfactory if the averages of all
sets of three consecutive strength test results equal or exceed the
specified strength, and no individual strength test result falls bel ow the
specified strength by nore than 4 MPa 500 psi

.8.2.2 Air Content

Determine air content in accordance with ASTM C173/C173N or ASTM C231/ C231M.
ASTM C231/ C231N nmust be used with concretes and nortars made with
relatively dense natural aggregates. Two tests for air content nust be
made on random y sel ected batches of each class of concrete placed during
each shift. Additional tests nust be nade when excessive variation in
concrete workability is reported by the placing foreman or the Governnent
inspector. |If results are out of tolerance, the placing foreman nust be
notified and he nust take appropriate action to have the air content
corrected at the plant. Additional tests for air content will be perforned
on each truckl oad of material until such time as the air content is within
the tol erance specifi ed.

.8.2.3 Sl unp Test

Two slunp tests nust be made on randomy sel ected batches of each cl ass of
concrete for every 190 cubic neters 250 cubic yards, or fraction thereof,
of concrete placed during each shift. Additional tests nust be perfornmed
when excessive variation in the workability of the concrete is noted or
when excessive crunbling or slunmping is noted al ong the edges of
slip-formed concrete.

.8.3 Thi ckness Eval uati on

The antici pated thickness of the concrete nust be deternmined prior to

pl acenment by passing a tenplate through the formed section or by neasuring
the depth of opening of the extrusion tenplate of the curb fornng

machine. |If a slip formpaver is used for sidewal k placenent, the subgrade
must be true to grade prior to concrete placenent and the thickness will be
determ ned by neasuring each edge of the conpleted sl ab.
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3.8.4 Surface Eval uation

The finished surface of each category of the conpleted work rmust be uniform
in color and free of bl enishes and formor tool marks.

3.9  SURFACE DEFI Cl ENCI ES AND CORRECTI ONS
3.9.1 Thi ckness Defici ency

When nmeasurenents indicate that the conpleted concrete section is deficient
in thickness by nore than 6 nm 1/4 inch the deficient section will be
renoved, between regul arly schedul ed joints, and repl aced.

3.9.2 H gh Areas

In areas not neeting surface snoothness and plan grade requirenents, high
areas nust be reduced either by rubbing the freshly finished concrete with
carborundum brick and water when the concrete is |less than 36 hours old or
by grinding the hardened concrete with an approved surface grindi ng nmachi ne
after the concrete is 36 hours old or nore. The area corrected by grinding
the surface of the hardened concrete nust not exceed 5 percent of the area
of any integral slab, and the depth of grinding nust not exceed 6 nm1/4
inch. Pavenent areas requiring grade or surface snoothness corrections in
excess of the limts specified above nmust be renoved and repl aced.

3.9.3 Appearance
Exposed surfaces of the finished work will be inspected by the Contracting
O ficer and deficiencies in appearance will be identified. Areas which
exhi bit excessive cracking, discoloration, formmarks, or tool marks or
whi ch are otherw se inconsistent with the overall appearances of the work
nmust be renoved and repl aced.

3.10 Det ect abl e Warni ng Syst em
Install Detectable Warning Systens required by Contract plans in accordance
with | CC A117.1 COWv, Section 705, and by nmanufacturers' installation
instructions.

-- End of Section --
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