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CEMTER OF EXCELLEMCE FOR AIRPORT TECHMOLOGY

" #$% &'() *
Y )0 *1))%23 *)) &

+), -

' (&4) )4

$ &%5"67% ((%1 897

2 & & 7::76< & 7%$:7:76

) L0 0= ., OX
"67 3,)9.0) -." (-3))- 1),
67 3.)9.0 (- "

) (@B3-)? 3 /)--(
2(* 3,)C N) (- 12 3)7(

O O N
)4 (0 1)((%1@(%5),)4(%5)

390 (-'C)HC =) (.

67, () 4)») ("0
8% % $%(- *( ) ,3 *

),
* ,) 67" ) "67
((0(1.(3*'-3 4(3),

1)) (> - CC (-0, C (
() O X

3.)9.00 = (BO )M G
=) ) 3G-0 -/
) 3NH--) (B3-)

4 3)0) (@ )4*
5.$63 4(3), 20)() % 5. 9%

3.)9.() 4)-) *°
) G >)°
3.)9.0) ( 31))--
(" (30 12
) .) (44«

3.)9.0) < @/ %(
% (-A), ) ()N

-) 3( *12 ) --
=) ) ) L) #% 6%
(!@B(-( *

?2() () *'(0(44 4( )
44 4 , 0, %(3 )O

))o) ) 67"

( A
) * 12 3)

(

(N0 )4 )() *
)0 %(- 5.



" (?3() % )4 52 87 G, (=" C(C?230) %

2 - 3,0 0 5. 87 '( ()NO A
- (0 530 r @ 12 B33(G(- 0 5.
87 * (,))O
ee (4 120 3. ny -." (
"O=-(* @

A -- R (4) F 3() * ' @ A.") -(
?3() / @ 77C(-7!7C) (40 ),(4@( (-
5. 87@), (- D&?3() @ 7 7C (-7 7C( 8-(0 (*
()4), - @444 ((B@ ) (- ) )M -
3%, (44 4( %) ) 3(), ( 0)3 ( -/ 333" (
)*')VE *%@ ) (44 ac ", ) -3 )O
- ) * 33 *)3)M0
A NG 309 1 ) (()? 3(G" ).(4)

-- (@, ())o , () @40 3.-)
)” )4 0, ( - -, ?3( ) (
)()@))(()” 4( 5 .68 @ ( (
23()) (77C ), (4( @, G . @C'(CX
0@ -)B C ) o, (0(

A= (@) (B() / * ) =)) )
(- (3) (30)CC-), @ - 3(/' 1
) )BO ( )')! ) ')’( (B( ) /= [ 3(/I (_1(

@ )@ - @ 3) %)) " --

Y)4( (40 )4 @(B()," % ( ¢, G
CFNA0 () ()7 % (), -) ) !

1,0 @ (3 )Xo GY,.( ™ (44 4( ) %12 39 (
?23() * ,( (444 2 -77C A ,"-)31))

J(4- 3)0?3() *  ( (44 4(

A)) - M0 0= (-, O0@() (-) ()

) * =12 3,0 ) )4(- () * O (
3 (0 (B33) * (5 3.)90)

) ) - ) 12 4( () >)" ( «
( G-C 00 ( 0Ne 5
) 3.)9.( ) ), - 5287 ))" )BO(

034@)( (-) -- 5 87



!
) !) - ")*)' 12 31)*) () * 4('() %* =" (@%
@((- )@ -), - *12 * @ ()4) * #7"0(

30" -)A ) 1) Lt ) 33 (,) ). )4
y4* = @, )4 5.888%@ )
812 3)) (.( (44( (( ?)'3, @( *#7C%
Y i) 3O L)
|
© 6Tt ) 67 ) ) S - ) .
67* (-.' (- 5.6$6* -- A
4 @(BO). 4 @0  ( 3 )y«
"l # $ %
)y e7"1)  "67
&
Y ) ) () )((337-0(-3(" *
(3 () 12 (() *(@3/- 33) **0(
AG @ ) ) (@--
0
£ ) 67"9) 67T A4 @) Y ) (@ --
$
© Ty 6Tt Ty 67 ) L) ()
()N @37-0(-3(" * (3 () 12 (() *@31-
33) *()?
* +
* ,) 67" ) "67 A4 @) *Yy ) (@ --
67 4)) () ) B0 (4 (=

* (G ., 0 44 -.(4( (-(40 12
3.09.00  (( ) -0 )0 ( 53F,



"67 ., 5( ) 3.)9.0)
"--5)0.(0) 12 3.)( 1))
L12 2¢ 3 D)

212 ) 777 3.)%,(0) 44 4(






P-501 AC 150/5370-10A includes changes thru CHG 12

ITEM P-501 PORTLAND CEMENT CONCRETE PAVEMENT

DESCRIPTION

£01-1.1 This woik shall comsist of pavement compesed of portland cement concrete, [ with reinforcement ] |
without reinforcement | constructed on a prepared wnderlving swface in accordance with these specifications
and zhall conforme to the lines, grades, thickness. and typical cross sections shown on the plans.
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The Engineer shall specify with or without reinforcement.
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MATERIALS

£01-1.1 AGGREGATES.

a. Reactivity. Aggregate shall be fiee of substances that are deletenously reactive with the alkalies m the
cement n an amonnt sufficient to canse excassive expansion of the concrete. Accepiable aggregate shall be based
ou satisfactory evidence furmished b the Contractor that the aggregate iz fee from such matenials. This svidencs
shall melude service records of concrete of comparable properhes under simular condifions of exposme and'or
certified records of fests by a tesung lzboratory that meets the requirements of ASTM C 1077, Testz shall be
made in accordance with [ ASTM C 127, ASTM C 292 and ASTM C 2389 ], o [ ASTM D 1260 ].
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Aggregates from operational pits and guarriez ean be relied upon only if there iz evidence that the
natare of the aggregate has not changed as the quarry iz exhausted.

The Engineer shall specify the test method. Normally the tests are performed in zpecific order.
The petrographic analysiz, ASTM C 295, iz conducted first. If reactive mineral: are identfied. a
guick chemical test, ASTA C 289, 13 conducted. If the results are posttive, a mortar-bar expansion
test, ASTM C 217, is conducted.

While ner wholly concluzive, petrographic examination, ASTM C 295, and chemieal tesr,
ASTM C 189, provide valuable indicators, However, ASTM C 189 test results may not be correct
for aggregates comtaining carbonates of calcium, magnesium or ferrous iron, such as calcite,
dolomite, magnesite or siderite; or silicares of magnesium such az zerpentine. The mortar bar
method, ASTM C 127, while preferable and more reliable, requires at least 6 month: and
preferably one vear to yield resulez. It should be used for new sources of azzregarce.

See ASTM C 23, Appendix X1, Methods for Evaluating Potential Reactivity of An Azgrezate for
additional information.

ASTM D 1260, Potential Alkali-Reacovity of Aggrezate (Mortar-Bar Method) may be subszrituted
at the option of the Engineer, including test parameters.

b. Fine Azgregate. Fine azgrazate shall conform to the vegquirements of ASTM C 32 Gradation shall meet
the requiremants of Tabla | when tested in accordancs with ASTM C 136, axcept az may otherwiza be qualified
under Section 5 of ASTRI C 33

P-501-1



AC 150/5370-10A includes changes thru CHG 12 P-501

TABLE 1. GEADATION FOR FINE AGGREGATE
[ASTAM C 33)

Sieve Desiznaton {Square Openmgs) Percentage by Waizht
Passing Sieves

3B m. {95 mm) 100

Mo 4 (475 mm) 95-100

Mo 8 (2.36 mm) 50-100

Wo. 16 (1.18 mm) 30-85

No. 30 (600 micro-m) 23-80

Mo 50 (300 micro-m) 10-30

No. 100 {130 micro-m) 2-10

c. Coarze Aggregate. Coarse aggregate shall conform to the reguirements of ASTM C 13, Gradation,
within the zeparated =zize zyoups. shall mest the requiremsnts of Table 2 when tested m accordance with
ASTRIC 136 When the nomnal mamnuwm size of the aggiegzate 15 greater than [ inch the azzregates shall ba

finmizhed in twe size groups

Asmazates delivered to the murer shall consist of crushed stone, cruzhed er uncrushed ziavel, am-cooled blast
finnace slaz, crushed racyeled concrete pavement, or a combmaton thereof, Tha agzregate shall be composed of
clean, hard, uzcoated particles and shall meet the reguuements for delstenious substances contained m
ASTMC 33, Class | 1. Dust and other coating shall ba remeoved from the aggrezates by washme, The
aggregate in any size group shall noi comfam mote than 3 percent by weight of flat or elongated pileces when
tasted in accordance with ASTM D 4791 A fiat or elongated particls 15 one having a rato between the maximmm
and the minimmm dimansions of @ circumsenbmg ractanzular prism exceeding 5to 1
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The Engineer shall specify the Class in accordance with Table 3 of ASTM C 33 or based on
historical data. In areas affected by Disintegration Cracling (D-cracking), the Engineer should
add ASTM C 666, Resiztance of Concrete to Eapid Freezing and Thawing, to the lizt of testing
regquirements and insert in the following paragraph:

"Prior to approval of mixture desizn, the Contractor shall submit written certification that the
aggregate does not have a history of D-Cracling and that the aggregate is approved by a state
Department of Transportation specifically addressing suzceptibility to D-Cracking. If the
aggregate iz wot approved by a state agemey, the aggregates may be approved provided the
ageregate it tested in accordance wich ASTM C 666 and receives a durabilicy faceor of 95 percent
or greater,”
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Tha percentaze of wear shall be no more than | ] when tested m accordance wiath ASTM T 131 o
ASTM C 335

R T E T L T R T T T TS T
The Engineer shall specify the percentage of wear. It should nor exceed 40 percent. In cercain
cases where aggrezate of thiz guality cannot be obrained ecomomically, aggregate with a higher
percentage of wear may be used if a satisfactory service record of at least 5 vears' duraton under
similar conditions of service and exposure has been demonztrared.
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P-501 AC 150/5370-10A includes changes thru CHG 12

T T T e T T T T L L T e 1
The Engineer shall specify the azgrezate to be furnizhed from the table shown in this note. The
appropriate gradation shall be inzerted inte Table 2. Imsert points are demoted by asterizks.
Where locally available agzregare: cannot be economically blended to meet the grading
requirements, the gradatdon: may be modified by the Engineer to fit the characteriztics of such
locally available agsrezates.

GRADATION FOR COARSE AGGEEGATE

Percentage by Weizht Passing Sieves
Sieve Designations From 2" to No. 4 From 1-1/2" to No. 4 From 1" to No. 4
{sguare openings) (50.8 mm - 4.75 mm)} {35.] mm - 4.75 min) (2.0 mm-4.75 mm}
#3 #57 #4 267 £87
in. mm Jr-En 1"-No.4 1-1/27-34" 34" Nod 1"-No.4
312 63 100 — -— -— —
2 0.8 20-100 -— 100 - —
1-1/2 38l 35T 100 S0-100 — 10a
1 5.0 0-15 95-100 20-58 1) 95-100
34 15.0 — -— 0-1% 0-100 -—
172 125 0-5 2560 -— — 1560
s 9.5 — - 0-5 0-55 —
No.4 4.7 — 0-10 - 0-10 0-10
No.§ 136 - -5 -- 0-5 -5
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TABLE I, GEADATION FOR COARSE AGGEEGATE
ASTM C 33

Percentaze by Weight Passing Sieves

Sieve Dezignations

(zquare openingz)
. i a e
2112 63 * *
2 0.8 * *
1-1:2 381 o +
1 50 o *
A4 150 & &
1124 1.5 * *
B 9.5 = *
No. 4 4,78 # *
No. B 136 & *

#01-12.2 CEMENT. Cement shall conform to the requuirements of ASTM | ] Tope [ I

R T o e e R E T S R
The Engineer shall specify one of the following: ASTM C 150 - Type I, IL IIL, or IV,
ASTM C 595 - Type IP, IS, 5, T{PAL.

ASTM C 150 cover: portland cement:. ASTM C 595 cover: blended hydraulic cements as follows:
IP - Portland-Porzrolan Cement, IS - Portland Blast-Furnace Slag Cements, 5 - Slag Cement,
IiPM) - Pozzolan Modified-Portland Cement. The chemical requirement:z for all cement types
spectfied should meet suitable criteria for deleterious activity in accordance with ASTM C 33 or
bazed on hizrorical data. Low alkali cements (less than 0.6% total equivalent alkalinicy) should be
specified when any doubt exists.

 EE S FEEEREFSEERES A SRS S SN SRR EREERERER L AR A SRR AR REEREERERE RS EESS S

P-501-3



AC 150/5370-10A includes changes thru CHG 12 P-501

If for anv reason, cement becomes: partally =2t or contains humps of czked cement, 1t shall be rejacted. Cement
zalvaged from discarded or used bags shall not be used.

£01-1.3 CEMENTITIOUS MATERIALS.

2. Flv Ash. Fly azh shall mest the requmsments of ASTM C 618, Clasz C, F, or N with the exception of
loss of ipmtion, where the maxomum shall be less than & percent for Class F or M. [ The supplementary optional
chemical and physical properties of Tables 1A and 2A contained in ASTA € 613 zhall apply. ]

b. Blast Furnace Slag. Ground blast firmace slag shall meet the requirements of ASTR © 389, Gaade 100
ar 120,

R L T I T T T T O
Fly ash mav be accepted from sources that are pre-gqualified by other agencie: zuch a:z stare

Departments of Tranzportation, provided it meets the losz of izmitiom requirement of this
spectfication and 15 accompanied by a certification and test data.

The Engineer should specify Table 1A when fly azh is used in concrete containing reactive
aggregates and cement to meet a limitation on alkali contents. Tahle ZA zhould be specified when
fly ash iz uzed with aggrezates that are regarded as deleteriously reactive with allalies in cement.

kExkTrIEETFEIRTTIFTEETETFATEATFTIRT I I TR TR I TR A Frx Tk AT vz TR A ET AT E AT E R R

£01-2.4 PEREMOLDED JOINT FILLER. Premelded jomt filler for expansion joints shall conform te the
requirements of [ ASTM D 1751 | [ ASTM D 1752, Tyvpe II or III | and chall be punched fo admit the dowels
whers called for on the plans. The Sllsr for sach jomt shall be finmished ina simzle piece for the full depth and
width requmred for the jomt, unless otharwize specified by the Engineer. When the use of more than one plece 1=
required for a joint, the abuttmz ends shall be fastened zecurely and held accurately to shape by stapling or other
positive fastening means sansfactory to the Engineer

R T R L T T T O O R o g T
The Engineer zhall desizmate either ASTAL IV 1751 or ASTAM D 1752, Joint filler must be compatible with
joint sealants.
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#01-2,5 JOINT SEALEE. The jomt sealer for the jounts in the concrete pavement shall meer the regumrements of
Ttem P-603 and shall be of the typels) specified in the plans

£01-Z.6 STEEL REINFORCEMENT. Eeinforems shall consmist of [ ]| cenforming to the requirements
of ASTH [ 1.

I S SRS AE RS R R RS R R E RS ERE SR EEREEEE SRR RS ERER SRS RESERESE RS SR,

The Engineer zhall desizgnate one of the following:

Welded zteel wire fabric ASTM A 185
Welded deformed steel fabric ASTM A 497
Bar mat= ASTM A 184 or A T4

Welded wire fabric shall be furnizhed in flat sheets only.
Delete thiz paragraph when not applicable to the project.

L EE RS E SR A R S L E AR E R AR s S R S R SRR SRR RS R R RS ERE SR EE SR EREEES R,

201-1.7 DOWEL AND TIE BARS. Tie bars shall be deformed steel bars and conform to the requirements of
ASTM A 615, ASTRL A 616, or ASTR A €17, axcept that rail steel bars, Grada 30 o1 80, shall not be used for tia
bars that are to be bant or restraightensd durmg constaction. Tie bars demiznated as Grade 40 m ASTM A 613
can be used for constructon requining bent bars.
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P-501 AC 150/5370-10A includes changes thru CHG 12

Dowel bars shall be plain steel bars conformmeg to ASTM A 615, ASTM A 616 or ASTM A 617 and shall be frea
from rrmg er other deformation restricting slippage in the concrete. High strangth dewel bars shall conform to
ASTM A 714 Class 2, Tvpe &, Grade [, IT or II1, Bare Finich. Before delivery to the constraction site each dowsl
bar zhall be pamtad on all smfaces with one coat of pamt meeting Federal Specificatton TT-P-664. If plastic or
epoxy-coated steel dowels are uzed no pawnt coating 1s regmred, except when specified for a particular simation on
the plans. Coated dowels shall conform to the requirements of AASHTO M 254,

The slasves for dowel bars used m expansion joints shall be metal or othar tvpe of an approved desizn to cover 2
to 3 inches (50 mm to 75 mm} of the dowel, with a clozed end and with a smtable stop to kold the end of the bar at
least 1 inch (25 pom} from the closed end of the sleeve. Sleeves shall be of such design that they will net cellapze
during construction

501-2.8 WATER. Water used m mixmg or cunng shall be clean and free of ol zalt, acid, alkah, =ugar,
vegetable, or other substances mjurious to the finizhed product Water will be fested m accordance with the
requirements of AASHTO T 26. Water known to be of potable quality may be used without tasting.

#01-2.9 COVER MATERIAL FOR CURING, Cuwmz matenzls shall conform to one of the Sollowms
specifications:

a. Liguid membrane-formmng compeounds for cming concrete shall conferm to the requrements of

ASTM C 309, Type 2, Class B
b, White pobvethylene film for curmz concrete shall conform to the requremesnts of ASTM C 171,

c. White buwlap-polvethylens shesting for cunng concrete zhall confoam to the reguumements of
ASTM C171.

d. Waterproof paper for cwing concrete shall conform to the requirements of ASTM C 171,

201-2.10 ADMIXTURES. The use of any material added to the comerete mux shall be appaoved by the
Engineer. The Contractor shall submit cerfificates mdicating that the material to be furnished meets all of the
requirements ndicated below. In addition. the Engineer maw requirs the Contractor to submit complete test data
from an approved lzboratory showing that the material to be fumished meets all of the reguements of the cited
specifications. Subsequent tests may be made of samples tzken by the Enzinesr from the supply of the material
bemg furmizhad o1 proposed for use on the work to determuns whether the admuxture 13 wnforn mquality with
that approved.

a. Air-Entraining Admixtores. Aw-entrainmg admoxtures shall meet the requirements of ASTM C 260
and zhall consistently entram the an content in the specified ranges under feld conditons. The arr-sntramment
agent and any water reducer admucture shall be companble.

b, Chemical Admixtures. Water-reducmz, et retavdmg, and set-accelerating admixtares shall meet the
requirements of ASTM C 4%, meluding the flexral strength test

501-2.11 EPOXY-RESIN. Epoxy-resin used to anchor dowels and fe bars in pavements shall conform o the
requirements of ASTM C B8], Tyvpe I, Grade 3, Class C. Clazs A or B zhall be wsed when the surface femperanos
of the hardened concretz 15 below 80 degrees T (16 degress C)

201-2.12 AATERTAL ACCEPTANCE. Pror to uwse of materials, the Contacter shall submet certified test
reports to the Enzineer for those matenals preposed for use during construction. The certification shall show the

approprizte ASTM test{z) for each matenial. the test rezults, and a statement that the material passed or failad.

The Engmeer mav request samples for testing, prior to and durmg production, fo venify the guality of the matersals
and o ensure conformance with the applicable specifications.
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