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Investigation on Specifications for Construction of

Bituminous Airport Pavement

——Studies on Airport Pavements (Seventh Report) ———
by Hiroshi Suda®

Synopsis

Literature suruey was carried out on specifications for construction of bituminous airoprt
pavement published from five organizations, that is, U, 5. Corps of Engineers, U. 5. Federal
Aviation Agency, Asphalt Institute of U, 5. A., English Ministry of Public Building and works
and Canadian Ministry of Transport. Substantial difference was not found among these speci-
fications. The major items such as method of obtaining required density of subgrade and base
courses or of proof rolling are summarized to present informations necessary for revision of

conventional specifications recommended practices in Japan.

¥ Chief, Runway Laboratory, Soils Pivision
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oAy FAURE L TR A, TOROBIEER,
B)CIR~B,

® RRATFRNL, ZWME4L A«BeCeD (8%
R 1) B BLUTT T A FRBOLR BT,
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@ HidicH LT R RS L T A, &
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® JElaiti/e~2in DI =5,

i) BUERAEY=v 2y —1

@ o) BTV RSO L, i, B

A7 v b2 LETISEE Th 5,

@ WEEME LT, He bty s TR
(W& HATRE 80°~200°F), 727 » 4 »3LA)
(B, HARFE 50~120°F), RT—6, R T—

Wbz —n (B4R 80~225°F) 4y %,
@ B o) I T B B R e b,
HEECREAMOME: LT+, —
Aol AiEE oZHEhc Bl 5,
(8) IR G phoE b

CE T, NMRANETTR S0 REE st
W DI DI, F-58D, F—5IB o1 5 g
T,

581, EHOW KM 2/ % COBET, He
SOEL, BE OB KR 2o % OB 5, 1k
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2 in O —EELOMLAE% & L T B Ly
(7} Prime Coat
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RC—4 Fsth, 7AZ s b o st v b2 2 — L ik
RO L OF L, TAT - L HEICH D,

@ WATARE 0. 207w v [y dR LT Ch 5,
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B Surfacing 1 Wearing Course L Base

Course K4 BB, R A & B IS
OEABREL, WO L5 IC8b bR T B,
@ FEEZ A YE 150 psi Ll
Rolled Asphalt : Wearing Course : Schedule
I {(F-—-6408H)
! Base Course : Schedule
o (FE—651220H)
Denge Tar Surfacing : Wearing Course
: Schedule I (—66/2 301
: Base Course : Schedule
IV (F—67124 /1)
@ B4 v E 150 psi LT
Rolled Aspalt : Wearing Course : Schedule
V (FE-GRnLE)
Macadm : Base Course : Schedule
VI (F—69D )
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: Schedule VI (F—70'941)
& French Drain L DE IR & s
(Schedule VEZE—7119:8208)
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B CEME BB WM, SEL I Do
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H WL, A7 7% ChB,

@ HOEE (B-5-812)
Crushing Value
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Course GLISZHLIT)
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Course CLE25%LLT)

Flakiness Index
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Th 2%ET)

@ WHOBE (Be$-2040, Be§-812)

Crushing Value 25%LLF
Flakiness Index 30% LT
W ok 2%EF
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B Lo 53 5 R 2 75% 5 ket 2 &,
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R T S N AT B o N
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AT RRATEH B
- AT (%)
No. 52 & o 100 X —
No. 72 fi o~ 08 T 7 100
No. 200 % o 85 # Jc 100
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IR A R —TIPR T
b) #—n (BeS-T6)
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{4 #HiHS Tl
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Fotd 250 ton BT LR L EELRTTR L, R, v e T
=y i E e DA BRI PU SR T s

@ 1000yd2 &tk QEERIBUF O ki, BRIy A
s P LT, TORSYT~<5,
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® BeCk Wearing Course o BHMit:, 4 &%
ZRCLL R D b, FAl 101t I B,

Wearing Course {f, Be«CHEm» b, 24
FEE LA IR B,

©® w—35—i58~12ten @ 2EHOEER Smooth
Roll w—z—Rffil 2%, Friction Course “Cif
B 6ton ChIi, thbDe—3—0p, H2L]
1HE, Linffhisb 300~400 Ib OEMBMESHT S
BDChh, A7V, #OTHBTHEDBEZEAD
F=F =ik, WA v F s Eio, S8, LiniMe
200~400 Ib DEMEAATH 2 bo b LIBER HE
AEAY m—F— (24Y[E 85~90 1b/in®) S {HA
Do HHET HEMACH, HRoBicH BT R s el
Bt de w— M3V CR Y F 2 vt (TG
S01b Ll E, SRS 100in® LITF) 43 5,

@ EEX DD v~k 0,02 ft AN OIETh B
Céo db b s 10 ft oESER YT, M
MOTEER Ysin LT ChE D Es ke Wearing
Course 230 % #& OFMAMBE ein IF L L, Lic
BrCRODPER I TCHD o 2, BeCD Wea-
ring Course DL bEsE, AR DX Lt m
b

Wearing Course &, H-£roliiim-c, ks
MEHHChHA T b,

@ R ARG, fhER O I e ks
WA L 100 £t OFE X CEGT 5,

Schedule T ~VIOfSRLiEL LChbeR ey & oy
& He

P) TR 2 B ki 1 T PRI L,

WS 1T 5 .

IR AEE, < - b4 R b 1 e

W LA 2R L, BB, e e Al

LERE, o ow—, AR, Il e g a9

iy 25 22—, Wearing Course o,

ABRFRIANIC, 127 = v /15~20 yd? A7t B,

iv) #ildlo By Ao RRE 23 585, co

B CEmE N 3 MO OR 8 0TS g~ —

¥+ MEEMEDI% L b hAvE L <, A k95% X

DhRE Ak,

V) 1000 yd® Mb 2 gheyy, W2 MRS & I
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4—5 i XD
I X3 B Surface Course 5 1 7¥ Binder

Course DM &YHILTERTE S #5349 R T,

46 AeIiE (7A7 v ML) ®
(1) EosEE
F—ToE, HEAEE L IERoR e L, £
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Fe DRFE $ B\ b & S oFHIE R LTw
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iv) MU e R R G5,
V) USRS TR Ao, SRR el ¥
PR O Lo b &R 5,
Vi) g T~ ORIEOTERE & v S,

HiEE (mm) AMEE SR (%)
0.074 (No. 200) 100
0.050 70 ~100
0.020 35~65
0.005 10~22
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SEAL COAT
TACK COAT

SURFACE COURSE

Y

B

E BINDER COURSE
E = IEVELING COURSE PRIME
2
3

BASE COURSE
é . WATERPROOFING
& SUBBASE COURSE COAT
=
B | SELECT MATERIAL -
v COMPACTED SUBGRADE

UNCOMPACTED SUBGRADE

SUBSOIL

Note:

1. The word "structure" 1s often deleted from the phrase
"flexible pavement structure." Also the word "course” ie
often deleted from "binder course," "base course," and
"subbase course.”

2. All layers and coats sre not preeent in every flexible
pavement structure.

3. Demarcation between subgrede and subsoil ie indefinite.

B—12 CEEMBHEMELH

PORTLAND CEMENT CONCRETE #£-501

BITUMINQUS SURFACE P-40

TYPICAL SECTIONS
RIGID FLEXIBLE
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SUBGRADE CBR 3

ASPHALT CONCRETE BASE
GRANULAR SUBBASE CBR 14 +

@19 7 A7 o Ak i TR

SURPACE COURSE
BINDER COURSE
BASE
SUBBASE
SUBGRADE
FILL

5 n AR WS RTERE
F19 £ EEHE 7 L A4 HER

1.1.5. Tylor A | B Y 4 4 | HEEWEE Y A4 | s a4
72 AR ztnm)| gy | LEme 75 A mom]” (i [fstms) 7 A Rt
321 6660 | M| 5.613
4] 4.760 4] 4.699 4| 4.760 4| 1.500
5] 4.000 5| 3.062 51 3.358 5§ 4.000 5] 1.200
6] 3.360 6| 2.327 6l 2812 6| 3.360 6| 1020
71 2830 7| 2794 74 2.410 71 2.830
8§ 2.3% 8] 2.362 8] 2,057 8] 2.380 gl 0,750
ol 2000 9% 1.98 101 27000 10| £.B00
104 1.680 101 1.651 10] 1.676 12| 1.680 11! 0.540
121 1410 12| 1397 12] 1,405 14] 1.410 12| 0.490
14 1.190 14 1.168 141 1.204 16| 1.1%0 14 | 0.430
16| 1.000 16 | 0.951 16| 1.003 18| 1.000 16| 0.385
20] 0.840 20| 0,833 18] ¢.853 26| 0.840 20§ 0.300
g4| 0.710 241 0,703 22| 0,699 25] G.710 24| 0,250
28] 0.590 28| 0.38% 25| 0.599 301 0.5%0 30 f ©.200
32| 0.500 32| 0.4%5 30] 0.500 35 ] 0.500
35 0, 420 35§ 0.417 36| 0422 40| 0. 420
42| 0.350 42} 0.351 44| 0.323 45] 0.230
48| 0.297 481 0,295 52 | 0.295 50| 0.257 s0t 0.150
gol 0.230 60| 0.246 80| 0.251 go | 0.250 50| 0.129
65| 0.210 651 0,228 72 | o211 70| 0.210 g0t 0.102
g0] 0.177 80| 0.175 85| 0.178 go| 0.177 70| 0.088
j00| 0.349 | 1001 0.147 | 2007 O 152 | 100 0.149 gp ! 0.075
15| 0125 | 115] ez | 1207 Q.24 120| 0.125 | 100§ 0.080
50| 0.005 | 60| 0104 | 1563 0.104 140 0.105
ws| ooss | wel ooss } 10| 0 osg | 70| 0.088
ogo! o074 | 200] 0.074 ] 20} O o76 | 200] ©.074
o50] o.062 | 250 | o081 | e} O vec | 230 | 0.082
gr0] 0053 | 2o | o.cs3 | 00 0.053 | 270 0033
205 | 0,044 | 325 0.043 | 225 | 0 04%
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C*E o + o &4 & % # f

VHiFITDh SOTL CIASSIFICATION
(Ircluiing ldenzificatics Bnd Demcription)
Fiatd Ty i o Progedwie - w1 ' " '
3 : Tl . e apm e, % al rrstlzg Yapoinel o tabotatory C)
Mator msions mnuﬂs “Pypital Yames {Exaluding pertieler Inrges o 3 M. i Pescribing Sotin mwuwmwmwrﬁnbﬁ.bw.
yubolae and baging fractifne ob catlirated weights) A
1 2 3 L 5 3 T
P Dso
8; & =9 Well-graded gravela, grevel-sand mixtures, Wids range inm grain ajzep and gubgtzatiel . €, = 5 Oreeter than &
- 5 m ¢ ¥y L 1ittle oF no finez. anourts of all interzediate perticle vizee, For undisturbed solls add informaticn em - 10
8 g* 2 gug oe stratification, degree of ctapact- m P £ 2
= g 2 Suy nesc, cementetion, molcture cenditions, c,m..m n [6: 5
£ M.m z m“ @ Poorly gmded gravels or gravel-tahid mixiures Predeainantly cbe size Or & range of sizes uvith | and drairage charecteristics. ¥q% EE Co ® Din * Dgy Betueen 1 and 3
3 28y w ﬂm_\ GF 11ttle or co Tines, s0ze intermediste slzes missing. ....mm” E32
- m“ P m 2. s m m. %ot meeting al)l gredation regulrements Yor CW
e ¢d By
& Cop 2 silty gravels, grovel-sand-silt mixture. Fonplastic ines or fines with low plastieity o mum s.wm 851 Atverberg lomtts below "A" lime | Above A" dire witk
H .mm ' 35 - GH (for idsntification procedurcs see HL e,upoi. m 82 2 xy or PI less than b FI between 4 and 7
-
= H i g B am e - k4 Give typical name; fndicate epproximate “o8 ~=dg are borderiize cases
hm . M@ ER u.m. m o P percentages of sand and gravel, maxi- 2 5S¢ mEE g ttert Liits above "A" 1€ naaupw.wu& ure of dual
R m b g [ 4al-4- IV 5 | Clayey grawels, grevel-sand-clay mixtures. Flastic fincn {for idsntiffcation procedures oum size; mngularity, surface condi- a1 8 £ ¢ .,Hp.m = EIVETE e R e cymbolo.
B ¥ opeA | B &L F coe QL below). tion, and bardness of the coarse g gs BES vith PI greater than 7
="l ga ggf 9 - araine; local or geologic name and P B N
24 m o - other pertinept descriptive inforcte ERIS 55
. . tion; apd syobol in nth . o c L Y
.nn.n X g 78 Zeil-gradsd tands, gravelly sande, liitle or | Wide range in grain size and substantial asquits ’ s perenthescn R .m.“ w B Greater than 6
w.u 2] 3% 2 = .mnﬂ. e ao Tipen, of all iptersediatc pertiele sizse. S B0 1
t <
Lo o 3 ] G =t 2
§5 3| Bx gv| =8 M ()
o 8§ A u,m 58 en- e Poorly greded sands or grovelly sonds, itttle | Predcminantly one alze or & ronge of tizes = vy on " T %D, tveen 1 &pd 3
& &3 % 08 8 or no Tines. vith zome iptermediate gizea miesing. CARY 1o * By
k-] .m m il it Exanple: w| 223 ° Rot meeving all grodotion requirementa for S
h.mtnm b S1lty sand, gravelly; about 20% herd, ] m#c o
al® %o .m ‘e Bilty cands, sand-silt mixiurep. Hooplagtic fipes or fincs with low plasticity angoler gravel particles 1/2-in. E] 58 EBEER Sterberg linits. nbove "A" lipe Limits plotiing in
m £ 9 2 3 & (for fdantification procedurts cee ML belew). maximum size; rounded and suhangulor a o mm it or PI less than & hatched zome with
m ] s mm g sand grains, coarse to fine; ebout 154 .m iy ¥ o PI between & amd 7
5 & mm m b ] m ¥ nonpleatic fines with low éry strength;i = am.m m Mmﬂ.. bre borderline cages
- F o= well compacted und moist in plsee; al- = f Filn ase
m 3 ..a..ﬁ ¥ M? Mm.m - Clzyey sands, sand-clay mixtures. Plrotic fincs (for fdestification procedurcs Tuvial sond; (SM). ’ @ 5 ET Atterberg limite above “A" lins “danwuw._.u.m use of dual
ed = see CL telow). | A& vith PT greater than T rabale.
g2 £ g
S 8
e Identificstion Froeedures 7
m » on Fraction Smller than Ho. 40 Sieve Size -
-4 Pry Strength Dilatancy Toughne s m
] {Crushing {Resction {copsiatensy
| . characterictics) to shaking) near PL) m
=
o~
m. 4 fnorganic 8ilts and very fine cands, rock r s cotis add ind . b 60 T T T I T =
e . wrdls
. fiour, sllty or clayey Tine sands or YNone te slight Quigh to alow Rome or sturbee col’s orraticn = -
& £ 2 nwhu?.w 611%3 with slight plastieity, § ¢n structure, stratifieation, con- ..i.“ [ Comparing Solle at Equal Liguid Limit \\\
.m E g .8 < sirteacy in undisturbed ard Te- - s 2 ?&nﬁg and Dry Strength Increace
+ x
s = ° m e Inorganic elays of lov to ceddus plasticity, nmolded states, molsturs and drain- - [ with Inereasieg Plasticity Index -
o ' m - .m oL gravelly .clays, sandy clays, silty clays, Medjun to high Hone to very Medinm age conditionn. [o4: eyl ol .
2 m . Y. lenn clays. alow o il i
A < oe o Lo
.m £ m ..uw.m Organic silte and crgandle aflty clays of lov | Slight to ¥ m - ||M - —
- reganic 8 Al a & .= 2
mu m oL placticity. il Slew Slight ] v —
. Give typice) panms; fndicate degres and a m 30
Mm character of plastieity; smouct and £l 2
s Inorganie silts, micarecus or diatomaceocun Eltght ta Slow to nons Slight tc maxizuz size of conree grains; color =2 m
% o e fine sondy or silty soils, elastic silts. ardium mediim $p vt copdition; odor, I any; local £l % w0
B 2R or geclegic name and Other pertivent =R -y v o
~ m e descriptive information; ond symbol —~ &
32 4n parentheces.
10 I M
m 127 cr ITncrgsnic clays of high plasticity, fat clays, m»ﬂ%o very Home Bigk T = ;
p- -1 L e CL-FL v 1 M,
8 3% 1
g 3 m Exazpli o i
w2 Organic clays of medium to high plasticity . Fone Lo very Slight to 22 ® 3 ) e
2 o8 organtc ailts. P | Medtum to high alow a3 e Cisyey silt, browa; slightly plastics 0 woox 0 o se L O S O
2 tzal. perientuge of fine rand; LIQUD LINT
nuzerius vertical roaot holes; fim
and dry ic place; loess; (ML), PLASTICITY CIART
Fesdfly {dentified dy color, odor, spengy feel
Eighty Brganie § Pt Peat and cther highly orgenic =otls, +
E e Soile and freguently by fibrous texture, For laboratorv ¢lzssification of fine-grelned so0fls
(1) classificationk: Seils poscessing charncteristizs of two grcupe are depiguated by combinatiors of group syzbols. For exazple ON-GC, well-prodsd gravel-zand alxture with «lay binder, (2} AXL sieve sizes on this chart zre U. . stendard,
FIELD IDENTIFICATION PROCEDUPES FUR FINE-GRAINED SOILS OR FRACTIONS
fhese procedures are to be performead on the minus Ho. 40 sieve size particles, approximately 1/6h in. Por ficld slassifizetion purpsses,
- gcresning 1o cot intended, simply remove by hand tle coerse particles that 1nt8rere with the tects.
Dilatancy (mactien to shaking) Dry Strength {crushing charscteristics) Toughnoss {consistency necr plastic limit)
After remcatng rarticlea larger than Ho. 40 sicve slze, prepare a pat of =zolst After removing particlesa larger than Yo, %0 cieve size, mold & pat of soil %o the After partteles larger than the No, LO sleve stze sre mesoved, o specifx. of soil
ol Withs s volure of about cne-half euble inch. Add enough woter 41f necccsasary conaistency of putty, adding water if necessary., Allew the pat to dry coopletely about ene-half inch cube im size, &5 molded L the ecasigieney of rutiy. I too
40 make e poll POft but not sticky. by oven, 3un, or air-drying, crd theo test its strengtn by breaking and crumiling dry, woter xust be rdded apé i oticky, the specizen chould be ppread out laa
Place the in the & palm of one hand and shake horlzoat. striking between the fingers, ~Bls strength ic & seesure of the character and quantiiy of thin layer and sllgved to 10se coze molsture hy evaporation. fFhen the spesinen
It open pa s "
vigoroixly againot the other hand sevarsl times. A positive reaction consiats the colloide) fractioa contained in the eoll. The Ary strength lpecrsazes with 18 rolled ot By band on & tmocth eurface Or betveen the pelns inte w ilread cbout
of ths agpearance of wvater om the surface cf the pat vhich changes to o livery increasing plasticity. one—¢ighth inch in dinzeter. The thread i3 Lhen folded axd reralled repentedly.
coanlstarey and tocomes glossy. When the eacple 15 squcezsd between the Righ dry utrength is charncteristic for clays of the CH group, A typleal iner- Durirg thic manipulaticp the zoisture coutent 1s graduelly reduced and sprode
firgare, the weter azd glose diaapprar irom the purface, the pat stiffens, and gunic silt possesses oply wery slight dry stresgrh. Silty fine sands and ¢ilta mern stiffens, finelly loses itc plasticity, and crusbleg vhen the phastic lialt
fitally % eracke or crusbties. The rapidity of sppearance of water during have about the soze slight dry strength, but cosn be distinguished by the feel 15 reached.
shmking eod of its digappesrance during squeezing nosiet in identifyleg the when povdering the dried speeimen, Fine sand fecls gritty vherens o typical ailt After the thread eruables, the pleces shomid be lumped together and a slight kreading
character of the fines In » cofl. hes the swzooth feel of flour. action costinued until the luzp crusbles.
Very fing efean pands give the quickest mnd wmost disticet rmactioc uhereas a The tougher the thread nrar the plactic 1imit epd the stiffer the lump vhen 1t
buhun»m <lay hap no reaction, Iporgenic pilts, cuch s @ typical rock flour, finnlly crambles, the more potent 16 the collcidal ciny “ractioz in the sofl.
chow o xaftrately quick reaction, Weakrneas of the thrend at the plastic limit and qQuick losn of ccherence of the
Iump below the plastic lizit indieate either Inorgantc clay of lov plasticity, or
rateriale suchk az kaolin-type clays and organic clays walch occar belsw the A-line,
Highly orgnnic clays have a wery verk and spengy feel at the plastic lixmit,
Mopted by Goos of Fosinzers and Pureau of Reelamation, January 1952 5 e 0T
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AUXILIARY LABORATORY ]

Make visual mxmam:wﬁ»o% [4

is HIGHLY ORGANIC, COARSE

borderline cases determine

‘HIGHLY ORGANIC SOILS
(pt)

Fibrous texture, color, odor,

very high moisture content,

particles of vegetable mat-

ter (sticks, leaves, etc.)

COARSE GRAINED

moﬂ or less pass No. 200 sieve

Run sieve

analysis

GRAVEL {¢)

retained on No, 4 sieve

Greater percentage of coarse fraction

Between 5% md 12%
pass No. 20C sieve

Izes than 5% pass
Ho. 200 sieve¥

More than 12% passi

No, 200 sieve

| m

|

Borderline, tchave
double symbol ippro-
priate to gradng and
plasticity chaacter-
istics, e.g. W-GM

Examine grain
glze curve

Run LL and PL on
minus No. LO sieve
fracticn

]

SAND (S)

Creater percentage of coarse fract

pass No. L sieve

Less than 5% pass
No. 200 sieve¥®

Between 5% and 12%
pass No. 200 sieve

Examine grain
size curve

Berderline, 10 have
double symbol appro-
priate to grading and
plasticity character-
istics, e.g. SW-5M

Below "/ line and{ |Limits plot in Above "8" line and
:mwﬂn WOMMWM hatchedzone on hatched zone cn hatched zone on Smwwa vommww
g gr plasticty chart plasticity chart plasticity chart grade &
GW GP H GM-GC GC SW sSP
Hote: Sieve slzes are U. 5. Standar.

# If fipes interfere with free draling properties use double symbol such as GW-GM, etc.

—

Below "A" line and
hatched zone on
plasticity chart

M




i D *

R -

OB

- LABORATORY IDENTIFICATION FROCEDURE

sxamination of soil to determine whether it
JANIC, COARSE GRAINED, OR FINE GRAINED. In
ses determine amount passing No. 200 sieve.

i

!

coarse fraction

]

FINE GRAINED
More than S50% pass No. 200 sieve

Run LL and PL on minus ¥o. 40 sieve

material

L
Liquid limit less than
50

H

Liquid 1imit greater than

50

Below "A" line and
hatched zone on

Limits plot in
hatched zone on

Above "A" line and
hatched zone on

Below "A" line
on plasticity

Above "AY line
on plasticity

iieve

né 124 More than 12% pass

' sieve No. 200 sieve

- have

appro- Run LL and PI. on

ing and minus No. LO sieve

ractexr« fraction

SW-SM

"line and Limits plot in Above "A" line and
zone on hatched zone on hatched zone on
ty chart plasticity chart plasticity chart

SM-5C

3cC

plasticity chart plasticity chart plasticity chart chart chart
Color, ecdor, possibly Color, odor, possibly
LL and PL on oven dry LL and PL on oven 4ry
soil so0il
Organic | |Inorganic Inorganic Organic
OL ML ML-CL CL MH OH CH




100 C-E o L oD

Syub
Syubel, Value go Subgrede Value ap Subbase Valuz ou Pase
When Not Subject to ¥hen Hot Subject When lict Subjlect
tajor Divisiony Ietter Golor Noxe Frost Action to Froot Action to Frost fetion
(1) {2) (3) {5} (6} (1) (8) (9)
G
Hell-graded grsvels ox gravel-sand Excellent Excellent Gond
mixtures, littie or no fineg
-l
&
CRAVEL GP Poorly greded grevels or gravel-sand Good to excellent Good Fair to good
mixtures, little or no fines
AFD i
GRAVELLY ¢
_ Good to excellent Good Feir to good
20718 _ Siity grovels, grovel-sand-silt mixtures
i1 J F—
| g
_ m Good Fair Poor to not guitable :
& E
Ge @\m\ Clayey gravels, gravel-sond-clay mixtures Good Fair Poor o not sultsble
COAREE- \&\
g
GRANED ey
g01IS o naw Well-graded cznds or gravelly sands, Good Falr to good Foor
- :wn little or no fines
B~ 3
24D ge L% FPooply graded sands or grovelly Fair to good Falx Poor ¢2 mot suiltable
a @ pands, little or no fines
AFD _
a Fair te good Fair to gosod Foor
BANDY I
£0ILs st - x 51ty sands, cend-gilt mivtures
i | Fair Foor 0 Tair ot suitzble
i #
, 7
sC .\\\\N\w Clgyey sands, sand-clay mixbures Poor to falr Poor Hot suitoble
4si
SIITS ML Inorganic silts and very Tine sonds, rock Poor to falr Wat suitoble Hot suitgble
flour, silty or cloyey fine sands or
AXD clayey silts with slight plasticlfy
CLAYS
LL IS 7 g Inorgenic clays of iow to medium plestic- | Poox to fair Yot sulteble Wot pultable
1m8S oL \ " ity, gravelly cleys, sandy elays, silty
< elnys, lean clays
FTHE- T 50 i Orgenic oilts and orgenic silt-clays of Poor Hot suiiable Het suwitable
0L A ¢ low vlagticity
i
GRATHED
S0IZS BIITS MH Inorgsnic pilts, micocecus or dictomacecus | Poor Hot suitoble Hot suiteble
AND fine sandy o- siity zolls, elastic silis
CLAYS ¥ .
cH g Inorganle clays of high plastieity, fat Poox to falr Hot suitable tiot cultable
1L I8 77 ] clays
GREATZER i -
THAR 50 o% s Orgenic eloys of mediwm Lo high Poor to very peor Mot sultable Hot sultable
\\ plasticity, organie oiltn
STFER o
HICHLY ORGAWIC S0IL8 ] ar
Ll Peat mad other highly organic soils Hot suitable Hot suiteble Tot suitable
L LAl <
Hote;

1. Golumm 3, divislon of &I and B grovps into subdivisicns of 4 end % are For roads acd alrfields exly. Subdivigion 18 on basia of Atterberg limits; suffix d {e.
plasticity index I¢ 5 or less; ihe mEHKHr u will be used ctherwize.
2, In columa 13, the equipesnt licted will ususlly produce the required dmasities with o reesonsble mmber of passes vhen molsture conditlons and hickeess of 1ift ere g
are listed bacauce varisble soli charecteristics within o given soil group may reguire different equipmezt. In acme lnctances, a combipation of tvo types may be nect
a. DPrucesced base materinls and other anmuiar materials. Steel-wheeled and rubber-tired rollers are recozmendsd for hard, anguisy weterials with iimtied fires oz ot
~  pubject to degrndation.
Pinishing, Rubber-tired equitment is reocemended for roilimg durlog fipal shaping dpermbicns for most 2olls mnd procesead materdials.
slta, The folloving sizes of equipment are pecesary to assuve the high densities required for air?ield construdtion:
Cravier-type tractor -- total weight in exceos of 30,000 1.
Fubbor-tired equipment —- vheel lead in excess of 15,000 1%, wheel loads uo high as 40,000 1b may be necessary to outeiz the required denoities for some muteric
Sheepufoot roller -- unit pressure {on 6- to 12-sg-in., foot) to be in expess of 250 pol and unlt pressures ag high as 650 psi may be necescary to obtain the rec
te at leagt 5 er cent of the ¥Yokal peripherol area of the drum, using the Glameter measured to the facea of the feet.
m. Colwxn 1k, umit dry weights ere for compacted soll at optimm moicbure contersf for modified AASHO compaction effort.
. In column 15, the maximm valuz thet con be uged in deslgs of airfields i) ip scme ceves, limited by gredstior apd plasticity requirements.




T SO > B SR
. Typiczl Poodon ¥
Value pg Pase Potential Compressibility Unit Dry J;Hﬂnnn.mwl,
When ot Subject Frost and Drainege Height i
to Frost Action Action Expansion Characteristics Compaction Equipsent 1b per cu 1% O3 I g e
(9) (10) {(11) (x2) (13} {1k) (15) (15)
Goad lieze to very o most none Exrellent orawler-type trector, rubber-tired 125-140 &0-80 300-500
slight roiler, gteel-wheeled roller
Fair to good Hone to very | Almost nome Exeellent Cravler-type troctor, mbbor-tisd 110-31k0 30£0 300500
slight [} roller, sbesl-vhaeled roller
Foir to good sxight to Yery slight Falr to peor Rubber-tired roller, shuopaloot 125145 ko60 300580
ceditm roller; close contrel of maisture
Poor to not switeble | Slight to 31ight FPoor to practically| Bubbar-tired roller, sheepsfoot 115-135 20-30 | 200-500
medium impervious roller
Poor 40 not suitable | Slight to 3light Poor to practically| Rubber-tired roller, sheepafoot 330-1L5 2040 | 2€0-500
madivm drarvious roller
Peor lope %o very | Almost none Bxer atent Crovler-type tractor, xubberetired 110-130 20-40 | Z00-50O
slight o] roller
Poor 1o not suiteble | Kone to very | Almost none Exeellent Oravler-type troctor, rubber-tired 105-135 10-40 | 1250-L00
slight o roller
Foor S1ligst to Very slight Fair to poor Rubber-tired roller, soheepsfoot 120-135 15-k0 | 150-L00
high roller; close comtrol of
moishbure
Hot sultable 81ight ta Slight to medium Toor to practically; Rubber-tired roliex, sheepsfoot 100-130 10-20 | 100-300
high. impervious roller
Hot sultgble Slight to Slight to medim Poor to practically| Rubber-tired roller, sheepsfoot 100-135 5-2G | 100-300
high irpervicus roller
Hot sulteble Hedlum to Slight to mediwm | Fair to poor fubber-tired roller, sheepsfoot $0-130 15 or § 100-200
“ery high roller; close control of molsture leas
Hot sultable tedium to tediun Proctically Rubberutired roiller, sheepsfood 90130 15 oz 50-150
high impervicus roiler lezo
Kot suitcble Mediun to tiediuwn to high Poor Rbber-tired roiler, shoepsicot 50-105 5or| 50-100
high roller lees
Yot cuitatle ¥zdiun to Eigh Fair to poor Sheepsfoot roller, rubber-tired #0-105 W0 orp 30100
very high Toiler leas
ot ouitedle Hediua High Practicelly Sheepsfoot roller, Jubber-tired $0-115 15 or | 50-150
2
lmpervious rolier less
Hot sulteble bedium High Practically Shoepafoot roller, rbber-~tived 80110 5or| 25100
impervious roller lesa
Fat suitable Siight Yery high Feir ta poor Cempaction not practical’ = - -

rg limita; oulfix d ?.m..“ GMA) i1l be uged when tho liguid limit is 25 or less and the

% thickneas of 1St are properly controlled.
of twe typea may bt pecesonry.
with limdted@ fines or gscreeninge.

In sozn lnstances, several types of equipsent

Fubberstired equipsent is recomended for softer msterials

moitieo fox scze muterinls (based on contact presswxe of approxizstely 65 to 150 psi).
tesrary to obtoin the requirved densitlec for scme materials. The aren of the feet shoule
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= aed
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1l.

12.
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U. 8. Army Engineer District, Mobile, CE, Accelerated Traffic Tests,
EBglin Field, Florida. Vicksburg, Miss., January 1945.

, Sacramento, CE, and 0. J. Porter and Co., Consulting
Engineers, Sacramento, Calif., Accelerated Traffic Tests, Test No. 2
Stockton Alrfield, Stockton, California. Sacramente, California,
May 1948,

U. 8. Army Engineer Waterways Experiment Station, CE, Certain
Requirements for Flexible Pavement lCesign for B-29 Planes. Vicksburg,
Miss., August 1945.

; Flexible Pavement Behavior Studies. Interim Report No. 2
(unnumbered), Vicksburg, Miss., May 1957,

, Investimation of the Design and Control of Asphalt Faving
Mixtures. Technical Memorandum No. 3-254, Vicksburg, Miss., May 19:8.

, Investigation of Effects of Traffic With Hjigh-pressure
Tires on Asphalt Pavements. Technical Memorandum No. 3-312, Vicks-
burg, Miss., May 1950.

» Lesipn of Flexible Airfield Favements for Multiple-wheel
fanding Gear Assemblies; Test Section With Iean Clay Subgrade.
Technical Memorandum No. 3-349, Report No. 1, Vicksburg, Miss.,
September 1952.

» Condition Survey, Pope Air Force Base, Fort Bragg, North
Carolina. Miscellaneous Paper No. L-3, Report No. 2, Vicksburg,
Miss., October 1952.

; Condition Survey, Lawson Air Force Base, Fort Benning,
Georgia. Miscellaneous Paper No. 4-3, Report No. 3, Vicksburg,
Miss., November 1952.

» Airfield Pavement Evaluation, Campbell Air Force Base,
Kentucky. Technical Memorandum No. 3-34k, Report No. 1, Vicksburg,
Miss., Jamuary 1953.

» Conditicn Survey, Ardmore Air Force Base, Ardmore,
Oklahoma. Miscellaneous Paper Fo. -3, Report No. k) Vicksburg,
Miss., March 1953.

» Condition Survey, Eglin Air Force Base, Valparaiso,
Florida. Miscellanecus Paper No. 4-3, Report No. 5, Vicksburg
Miss., June 1353.




13.

1k.

15.

16,

17.

18.

19.

20,

el.
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U. 5. Army Engineer Watervays Experiment Station, CE, Airfield Pave-
ment Evaluation, Palm Beach Internatiopnal Airport, Filorida. Techni-
cal Memorandum No. 3-3L%, Report No. 6, Vicksburg, Miss., October 1953

;>  Tar-rubber Test Section at Watervays Buperiment Station,
Design and Construction of Test Section. Technical Memorandum No.
3-372, Report No. 1, Vicksburg, Miss., November 1953,

;, Alrfield Pavement Evaluation, Sheppard Air Force Base,
Wichita Talls, Texas. Technicel Memorendum No. 3-3L44, Report No.- 2,
Vicksburg, Miss., December 1953.

; Airfield Pavement Evaluation, Boca Raton Alrfield,
Florida, Technical Memorandum No. 3-344, Report No. 3, Vicksburg,
Miss., December 1953.

; Alrfield Pavement Evalustion, Davis-Monthan Air TForce
Base, Tucson, Arizoma. Technical Memorandum No. 3-344, Report No. b
Vicksburg, Miss., December 1953.

)

» Design of Upper Base Courses for High-pressure Tires,

Base Course Requirements as Related to Contact Pressures. Technical
Memorandum No. 3-373, Report No. 1, Vicksburg, Miss., December 1953.

» Unpublished tables from the Field Moisture Content
Investigation: "Summary of resulis of soil tests and observations
of pavement behavior."

; Pavement Mix Design Study for Very Heavy Gear Loads,
Pilot Test Section. Unpublished draft, January 1957.

» Unpublished data from Columbus Air Force Base test
section, 1958.
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F--1510 FeAsA R T BeC H 2

Pereentage by weight passing sleves

Sleve desipnation (square openings) A

134" maxl-
Tum

Bituminous material, percent;

Asphalt cement:
Btone, or gravel......c...___ 4.0-6.0
Blag e s 50-7.6
Tar;
Btone, oF gravel . orveuuuconn 3.5-5.0
.......................... 4£.56.5

o om
7o

T ¥
P oN

(= 3- -1,

B—I6ID  FepeA®Es EA B« CHAE

Percentage by welght passing sleves

Sieve deslgnation (square opentngs) A B (o] L

. 17 maxl- | W maxi- | 34" mazt| No, 4 max-
4 pardilse mum mum imum

T P17 IO AN

82-15¢ 100 100

70~ 9% 82-160 92-100

55— 7% 62— 88 80-100

40- 67 45« 75 65~ 94

I7- 44 20- 48 25~ 65

Q- 29 10- 32 10- 42

3~ 8 4+ 9 T s 10

3. 5-6.5 4.0-7.0 4.57.5

F—17 FeAsAOK LREA B CILEH)
‘Tesat requirements AASHO {Limits
test §8-1
Viscosity, Sayholt Furol, at 77° F., secy T 53 20~100
Retldus by dlstiilation, percent T 59 57-62
Sigve test, not more thaa, perrpnt — T 50 0.10
Medified misciblllty. not more than, percent __________________ T 50 4.5
Cement mixing tost, not more then, percent .o . .. T 89 2.0
Sampling materlal ... T4 Joeoeee-
The restdue from distiflation shall have the follewing characteristice:

Pengtration at 71* F., 100 g T 40 100-200
Soluble In earbon dl.-mlphlde T 44 97
Ductlity at 77° T, not less tilan. [ 1« DA T 51 40
Ash, not mora !:l:m.n., paccent___._..____ T 5¢ 2

The materia] shall not be cracked,
Application_temperatite....._ 60%-120° F.

— 50 —



1810 FeAsADWHMD < # 5B e CHE

, Bieve destpnation (square openings)

Percentare by welght
passing sleves

Coarse | Bereenings
agprepate

Z1I FeAeADI Ty oD Ve F 4 Bo CHIAE

Percentage by welght passing sleves

Sleve deslgnation (sgunare openings) A

B

C

2¥ maximum | 134’ maximum | 17 maximam

JUL LI N AP
.............. 1060 |
5h- 85 70- 95 160
a0 80 56— 85 70-100
- 60 3 o0 35- 65
- 25 10~ 25 15— 25
3- 10 3~ I0 10
F—2110 FeACADT AT 74 FHEMIEEH
B+ C{HE(1)
F—20 FeA-ADAREB- CHAR ek
Percenioge by walght passing sleves
Percentupeby Blove deslynatlon
Blava deslpnation (Squore openings} welght passlng fxuare openlngs) A B ac
aleves 2" mazimum | 158 moztmnm | 17 rmeddmum
it
80360

£ FeAADT A7 A FHAIEEH B  CLERKE)

Test requirements

AASBHO Limits
test

Viscosity, Saybolt Furol, at 77° F., see., M0 cvneuncueenn.
Residve at 325° F., percent 11 DN
Oil distillate, by volume, not less than, percent.
not more than, percent
Demulsibility: 50m). of 0.1 N CaCln notlessthaxn, pcrcent.-
Sieve test, not more then, pencent

Zetticment 5 days, not more than, pereent. _.ounuue
Stone coating test. ... R o
Sampling MAterisl. ... ooeee e

T 58 60
T 5% 60
_________ 1
_________ 3
T 59 20
T 58 0.05
T 54 5
T 59 8hall pass
T 40

The residue from distillation shall have the following characleristics:

Specific gravity at 77° F., nod less than ... ...
Penetration et 77° T< 100 et T B

Soluble in carbon tetrach!nndc notJess than, porcent.
Ductitity at 77° F., not less than, [ o 11

T 43 0.88
T 49 150-225
T 45

T 61 60

The material shall not be eracked.
Application temperature....... 100°-212° B,
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FeAsAD 4 AV FLELE  CIHER

F—2BID FeAsADT AT » A& FEFAES T

Percentage by welght

Lk Bievo designation passing sloves
B+ Gl (squara openings)
Exg:llsmed Zt;le,rczut gﬂ- A B C
t, - men by
Oredstlon of aggregnte azgntagé%e; reieht
welght
T P
f e r e 2155 7005 100
2: - 5.0-7.0 042 B5-RA | TB-100
860 35-65
1¢--30 15-30
5-15 5-15

F—200 FoAeAD i #f Be

C f

Percentoge by welght passing siaves

Sievo designation (square openings) A

B

2" marlmom | 134" maximum

1" maximum

F—20 FeAsA O B fh 3 BeC f: 2

Percontage by weight
Blave designation {squars openings) Pessing sloves
Cosrvaaggra-] Fluo aggre-
gata typo gate type
1éinch e 100 100
1-inch 25-100 85-100
. 45~ 75 85-100
30~ 80 80-100
10~ 40 20~
18 4

B2 FeArADBAR~ 4 4 5 Bo CHEHD

Sleve destgnation (square

Pereentage by welght prssing sieves

openings)

Gradation | Gradatlon
A B

Gradation | Gradatlon
o} b

o 52—



210 FoAs ADBAR % 2 & B o CHERE)

‘Teat requifoments AASHO | Limits | Limita
test Rg-1 RS-2
Visgoslty, Snybolt Furo), at 77° ¥, 8665 oo cceennn T 50 20-100 |....... =
Viscoslty, Baybolt Furol, at 122° F,, gees. oo T  |eeoae.. T4400
Resldue by distinstion, pereente. .. ... .ooe... T 60 67- 62 1 02— 69
Settlement, 7 days, not more than, difference. . ... T 59 3 3
Domulaibility: 36 ml. N/50, OuCly, not less than,
poreent .. S remrmeba—————s.a————————ren T 58
Bleve test, not more than, percent. T £0 10 0. 10
Sampling Moderlal . v e T 40 P S

The retidue from distillation thall haoe the following cheracteristics:

Peneiration st 77° F,, 100 7., 5 8008 u.anucaeoomomannn T 49 I00-200 | 160-200
Solubllity In carbon disulphide, not less than, per-

B L e ———em e T 44 97 97
Ash, not mere than, percant..... |® T 69 2 2

Duectillty at 77° ¥, not. less than, em. T 51 40 40

The mater!al shall not be cracked,

Applieation tersperatures K8~1_..... 602 120° F.
Appilcation temperntures RE-2______ 120°- 160° ¥,

F—R0D FeAe ADFEAI~ H # 2 B e CLER

First Second | To-
Coarse ag- | Choks ag- { applica- apbliea- | tal | Total
Compacted 1 grogate gregate tion Keystone tion eg- | emul-
thickness emulsion emulsion| gre- | sion
indicsted gate
i onplans
QOrad.| Ly, fGrad.| Lb. | Gel. |Grad.| Lb.| Gal, |Lb.| Gal
27 Course....[ B |[140{ D 20 10.6-08] C 251 0.91.0 | 185 | L 518
3 Course A |25 D 20811 ©C 35| 1.2-L3 (288 |21-24¢
4" Course....l A (205, D 4| L0-114{ C 60 | L&1.7 395 | 2528
- 2=—30—
F-300 FeAr ADTBRABC RN
(URFcRifE 2in) fLf) Percentaga by
Hlave deslgnation {squere apenings) lej‘[;?&s g
Pereentoge by welpht passing sleves
Sieve desipmations (squaore epenlngs) R 8 o »
2" maximum | 124" marimum } 1 maximum 100
92-100
T £6-100
0+ 95 g 95
gg: 2% 10- 45
10~ 35 H e e e e mt e [
s Bitumen, percent. ... .. e 8

K310 FeAcADTUSHABC (RAHE 2in) D

Test requlrements AASITIO Limity
teat 881

Viseasity, Savholl Furol. ot 74 F.,
Restdue by distlllation, prrcent..... (31 o
Bleva test, not more than, pereent.. T 5% 0.10
Modlfied mizelbllity, nal' mose then, percen T 59 1.5
Cement mixing tost, ot mnra than, ‘pergent T 5 70
B maler)nl e een TH  feeeeoonn il

The realdue from distitlation shatl hace fhe fallaclng characterfntlcs:
Penclrollon at 77° ., 100 ., bsoes. ., !
Soluble In enthon cli&ﬁiphitlc. nol lesa b 'I‘r ﬂ m“@?
Duetility ol 57° B, not less than, om. _ T &1 49
Aah, not more than, pererat Ly 2

The tmaterinl shali not be eracknd, E

Application tempersture....... 08°-126° F,

— 53 —
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B.S. gieve slze Parcentage by welpghl passing
2jL in. 100
1% in. 95/100
% ?no 60; 80
g in. 40/ 60
3/16 in. 25/ 40
No. T 15/ 30
Y¥o.36 6/ 18
No. 200 3/ 9

E-33 ¥ @ o Subbase # {
3 in. nominal maximum size

Be e mieve size Poroentage by weight passing
3 in. 100
1% in. 80/100
% in. 60/ 80
% in. 45/ 65
3/16 in. 30/ 50
No. 25 10/ 30
No. 200 o/ 10

1% in. nominal maximum sizs

B.S. gieve agide Porcentage by weight passing
1% in. 100
£ in. 80/100
8 ine 55/ 80
3/16 in. 40/ 60
No. 7 30/ 50
Ko.25 15/ 30
¥o.200 o/ 10

& 4n, nominal maximum plze

B.S. sieve slze Percentage by woight pagring
% in. 100
5 in. 80/100
3/16 in. 50/ 75
No. 7 35/ 60
Nua 25 15/ 35
No. 200 o/ 10

— B4 —



Mad, ORY RENSITY

e L L T S S T . R R SO T 6 o £
mm»%mﬁﬂz STARILITY BITUMEN _ﬁc“m«amm nﬂzgw&%mmxmrr Flow AlR W&%.mmm&wm HAY- LOS ANGELES SURFACE CONSTRUCTION
cASTIA - EMSIT BRASION
TECE I RSO UMARBHALLY  CONTENT  [OF AGGRESATE INDEX VOIS DENSITY  ling AT LEAST | ﬁm.wm Craeay)| SMOOTHNESS |  ToLERancE
SiZE 1oy welany FRACTURED FaCi
15
ASPHALT .mm 100
CONCRETE 4 $4-75 1560 LBS 05% BY WT. a-15 3~3 9% &M MIN 989 OF | G0% OF WaATERIAL 23%
= 20 35- 58 “
BE- G0 BIAL; s " AHE /8% 1IN 19 TRUE TO GRADE
SURFACE 040 (530 MARSHALL DENGITY |PROEING 27 AN
#80 5-20 |ABTM © 1559 {paRikuM) ASTH D 1539 |voraL MINTURE | ASTM D 1589 [RETAINED on™4 BAX. 30%%
COURSE 4
200 -8
3 asenaLT V. e 80% OF MATER(AL
/e 70-85 1500 Las 0.6 % BY WY g8 3-5% IN MIN 98% OF |passing I" AND 2895
CONCRETE B4 40-63 "
i RETANED 0% 1/2 " '
. 50 2.8 MARSHALL DENSITY {
BINDER B O 30-50 BTV 409 0F HATERIA /47 1n 15 TRUE TO GRADE
¥40 18=3C | anvup mbe {anisum) ASTM D 1559 | TovaL MIETURE | ASTHM O iS50 |passine i/2" AND MAY. 35%%
COURSE g O 5-20 RETAINED OH ¥4
200 3-8
" 80, g6, [Lsls} 0% OF MATERIAL
CRUSHED GRAVEL] biget o 70100 109 % oF paseing 25, AND
2" " RETAINED by /2" 4584
OR 3/4 50-75 CORRECTED MAN. | 509, oF MATERIAL
278" °  &0-65 DETIMUE PASSING 1172 AND 8" N i3 if8"
ICRUSHED STONE xK - ,u:mm ¥ DENSTY  RETAMED ON 5/8° /
= £0% OF MATERIAL HMAX. 509,
BASE Mo {030 ASTM DIBST-30T | passINGg 3/87AND
00 42-8 LMODIFIED PROCTENY RETAINED oM Ta
SELECTED 98 % OF
GRANULAR 3 oo CORRECTED MAX.
_ _ - OPTIMUM MAL. BO
SUB— M&a MAH.30 BRY DENSITY %
z HAR. 8
BASE 2oo e ASTY D I55T~58Y
{HODIFIZD PROCTOR|
6 LOMPATTION FOR
. COHESIVE MATERIALS]
POCKETS OF FROST MIN. DENSITY 23 %
. OF CORRECTED MAX
SUBGRADE BUSCERTIBLE o pTIE Y DEASITY. o
MATERIAL SHOULD 12" COMPACTION FOR
RANULAR MATERIALY
o MIN, DENSITY 98 9
BE Rt E
REMOVEDR OF COMRECTED MAN
DAY DEWSITY.
POCHETS OF FROST COHESIVE PRATERIALY
)
SUSCEPTIBLE 90% OF CORRECTED
FlLi. obargd 111 BAY . DRY DENSITY
MATERIAL SHOULD SRANLLAR MATERIALS
o mw.d.m..ﬂdg
SE REMOVED 83% OF coam
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\ DEPARTMENT OF TRANSPORT PROOF ROLLER
\ \ \AIR SERVIGES -GONSTRUGTION BRANCH QROSS WEIGHT 100.0001bs.
ENGINEERING DESIGN SECTION TIRE PRESS S0psi
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DEPTH-INCHES
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GEPMITMENT OF TRANSPCATY
AR SERVICES -OONSTRUCTION BRAKGH
EMIIMEERING DESION SECTICN

GA0SS WEIGHT 35 KIPS
TiRE PRESSURE BO £4)

SINOLE WHEEL

40

LSO

> AVERAGE VERTICAL STRESS (R TOP 3FT,
3 % / OF SUBCAADE UNDER WHEEL EQUALS
B AVERAGE VEATICAL STRESS WM TOR Y.
L i OF SUBGAADE UNGER 53 TON ACLLER i
: 2\
g » b}‘ A ! i 1 | ]
5 &) | T
%{)\ ] THICKNESSES CALCLLATED DIRECTLY e
‘é ¥y 2y 7 / FAOM MCLEOD ECUATICN T=K log P/8
a X
P Rl [l |/
2 N 9,7, Y
- %x /0. o
T, | [
%%
G I
10 15 1] %5 ki E: Al 43 ITa
BUBORADE BEARING STRAEMOTH S M KIPS, 30" ¢FL., B OEF., I0REP
FLEXIOLE PAVEMENT DESION AND EVALUATION CHART
B—-141 g D7 7w — 0 v g AR
B350 T A 7 o oA b EedE A E B
Trafic Classificalion Total Norn- Total
ag Reflected Asphalt Asphalt Thickness Asphalt Thickness
in Bunway Surface Base Using Asphalt Base Using Non- —

Length Course Course Base Course Asphalt Base
7,500 ft. and more 4 W 9l¢ 8 12
6,600 ft,~7,500 ft. 3 4 7 [ 0
4,500 ££.-8,000 ft, 3 4 7 6 9
4,500 ft. end lesy 2 3 3 6 8

* These thicknesses apply only if the subbase is of adequate guality.
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Minimum Pavement Surface
Asphalt Asphalt Thickness in Inches
Surface Institute Runway Lengths
Type Spec. (1 (2) (%) (4)
Asphalt 8E-1# 2 3(a) [ 3(a) |4(a)
Concrete
Penetration MP-1, MP-2, | 2 3 3
Macadam or S8-1
Plant Mix 855-1 2 3 3
Mixed-in- RM-1, RM-2, | 2 3 (c)
Place or RM-3=*
Surface S-2, 8-8, 8-5, |1 & (d)
Treatment or combination
thereof

ff

(1) 4500 ft. and less

{(2) 4500 to 6000 ft.

(3) 6000 to 7500 ft,
(4) 7500 ft. and more

The total thickness of the surface course may be reduced by
substitution of agphalt base of comparable strength on an inch-
for-inch basis,

Asphalt Institute Specifications 88-1 recommended for this
traffic condition.

Asphalt Institute Specifications RM-1 and RM-2 only arc
recommended for this traffic condition,

Surface treatment should be used only where very light traffie
conditions are expected.

Refer to Bpecifications and Construction Methods for Asphalt
Concrete and Other Hot-Mix Types, Specification Series No. |
(8S-1), The Asphalt Institute, for appropriate specifications.

Refer to Asphalt Mized-in-Place (Roed Miz) Manual, Manyal
Series No. 14 (MB8-14), The Asphalt Institute, for appropriaie
apecifications.
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Airport Type

Design Method
General Alr
Small Aviation Carrier
MARSHALL Min. Maz. | Min. Maz.! Min. Max.
Stability, surface courses | 500 — |00 — (1,500 —
Flow, all mixtures 8 20 8 16 8 14
Percent Air Voids
Surface or Level 3 5 3 5 3 5
Binder or Base 3 8 3 8 3 8
Percent Voids in
Mineral Aggregate
Surface or Level (See Figure IV-7)
Binder or Base {See Figure IV-7)
Compaction Biows,each
end of Specimen 50 75 75
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MIX NO. 1a
USE Base

CONTACTED

g}f,{&%ﬁgﬁ;ﬁ; 3in.-4 in.
SIEVE SIZES :
oSouARE Ty We
24 in. 100
1% in. 3570
lin. —
% in. 0—15
14 in, ! —_—
36 in. —
# 4 S
# 8 0—35
# 30 | —
# 100 -
# 200 0-—3

Normal asphalt content 3.0-4.5% by weight of total mix. Upper
limit may be raised when using absorptive aggregate.

Usual Applications: For all light and medium traffic classifica.
tions.

Traffic Limitations: Nor recommended for heavy traffic classifica-
tions. :

Surface Texture: Very open and porous (requires syrface course.)

Aggregate Required: Sound, angulor crushed stone, crushed
gravel, or crushed slag and fine aggregate.”™
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(Open Graded)

MIX MNG. Bia iib iic Id tle
. Surface
Use Plsat?rtf:i%éx Plsif;}’ahféx Surface Base Base
Treatment Treatment
Compacted
e ded 34 in 3 i 114 in
in.- in.- . : 4 in.- . .
for Inahidasl 34n g 1mezin 3 in. 3 in-4in.
Courses
Sleve Slzes
U{Ség#;:irgeﬂ Percent Passing By Welght
i¥4 in. 100
1 in. 100 70--100G
34 in. 106 70—100 50—80
£5 in, 100 70-—100 _ —
3% in. 160 70—100 45—75 35—60 2550
# 4 44-—85 20—40 26—40 {535 10—30
# 8 5—20 520 5—320 5—20 5-—-20
# 36 — — — — —
#1006  — — — - —

# 200 0—4 0—4 0—4 0—4 0—4

Normal asplalt content 3.0-6.0% by weight of total mix. Upper
limit may be raised when using absorpiive aggregate.

Usual Applications: For all light and medium traffic classifica-
tions.

Trafic Limliations: No¢ recommended for heavy traffic classifica-
§ons.

Aggregate Requived: Sound, angular crushed stone, crushed
gravel, crushed slag and fine aggregate.
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{Coarse Graded)

MIX NO, ITia iIb iHc Itd Hic
Surface or
USE Surface  Leveling Base Basc Base
COMPACTED
RECOMMEN % -in 134 in
L MMEND Al -2 -2 i i i
FORINDIVIDUAL 1% 1020 din2in B0 3indin,
COURSES
SIEVE SIZES
(SQUARE Percent Passing By Welght
OPENINGS)
1v2 in, 100
1 in. 100 75100
34 in. 100 100 75—100 6085
V2 in. 100 75—100 T5~100 — —
¥ in, 75-—100 6085 60-—85 4570 40—85
4 3555 3555 30—50 3050 305G
# 8 20--35 20—35 20—3% 2035 20—35
# 30 1022 10—22 520 520 520
it 50 6—16 616 312 3—12 3—i2
# 100 4—12 412 2—8 2—38 28
200 2—8 2—8 0—4 0—4 00—

Normal asphalt content 3,0-6.0% by weight of total wix. Upper limit may
be raised when using absorptive aggregate,

Usual Applleations: For light, medium and Feavy traffic classifications.

Traffic Limltations: Mix Types Iifa, iffb, and Wle are not recommended
for heavy traffic classifications,

Burtucg Tenture: Open—medium to coarse.

Agprepate Required: Sound, angular crushed stene, crushed gravel or
crushed slag, and fine aggregate.
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{(Dense Graded)

RIXE NO: 1va ivb ive 1vd
Surface
UsE Surface Surface or Base
Base
COMPACTED
DEPTH . ) . ,
BRECOMMENDER % in.- 1 in-2 in. iz in.-3 in. 24 in.4 in.
FOR INDIVIDUAL 134 in,
LCOURSES .
BIEVE SIZE R
{SOUARE Pérreitt Passing By Welght .
OPENEMNGS)
15 in. 100
1 in. 100 80—100
34 in. 100 80—100 7090
Y in. 100 $0—100 — —
% in, 80100 7090 60—380 55—15
H 4 5875 5070 4865 45—62
i 8 35—5¢ 35—50 3550 35—50
it 30 1829 18—29 19—30 1930
#* 50 13—23 1323 13—23 1323
# 100 8—16 8—16 T—15 Jesm15
# 200 4—10 4——10 0—38 0—38 e

Normal asphalt content 3.5.7.0% by weight of total mix, Upper limit may

be raised when using absorptive aggregate,

Type IV Mixes are recommended for all applications; i.e. for asphalf paving
courses for ali traffic classifications.

Trafie Limiatlong: Nowre

Borface. Texlnrer Medium fo fine,

Aggregate Requived: Sound, angular crushed stone, crushed gravef or crushed
slag, and fine aggregate.

6 —
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(Fine Graded)

MEX NO. Va Vb
Surface or
USE Surface Leveling
COMPACTED DEPTH
RECOMMENDED FOR % in.-1%2 in. 1in.-2 jn.
INDIVIDUAL COURSES
SIEVE SIZES
(SQUARE OPENINGS) Percens Passing By Weighs
% in. — 100
32 in. ’ 100 85—-100
35 in. 85—100 —
# 4 6580 65—80
# 8 5065 50—65
# 16 37—52 37—52
# 30 25—40 25—40
# 50 18-30 18—130
# 100 10—20 10--20
# 200 3—10 3—18

Normal asphalt content 4.0 - 7.5% by weight of total mix. Upper
limit may be raised when using absorptive aggregate.

Usual Applications:

Surface: General utility mix. Often used for.streets and high-
ways, driveways, parking lots, and playgrounds. Widely used
where coarse aggregates are scarce or expensive,

Leveling: For leveling of uneven bases.

Traffic Limitations: For heavy traffic, the finer grades of the mix
type tend 1o be somewhat sensitive to variations in proportion-

ing and may become critical. Thorough laboratory festing

necessary before being used for heavy traffic classifications.

Surface Texture: Dense and gritty.

Aggregate Reauived: Hard, sound, angular crushed stone, crushed
gravel or crushed slag, and fine aggregate.

* May be used for, base where coarse aggregate is no! eco-
nomically available.
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{Stone Sheet)

MIX NO. Via Vib
. : Surface or
USE Surface ' { eveling™
COMPACTED DEPTH . _
RECOMMENDED FOR iin.-2in. iin.-2 in.

IMPIYVIDU AL COURSES

SIEVE SIZES

(SQUARE OPENINGS) Percens Passing By We?ighz

% in. 160
Y2 in. 100 —
¥ in. 8§5—100 85—100
# 4 — —
# 8 65—80 65—80
# 16 50--70 47—68
# 30 3560 30—355
# 50 25—48 20—40
# 100 15—30 1025
# 200 ; 6—12 38§

Normal asphalt content 4.5 - 8.5% by weight of 10tal mix. Upper
limit may be raised when using absorptive aggregate.

Usual Applications:

Surface: For city streets, playgrounds, tennis and game courts,
driveways, parking vamps, and industrial floors. Used for
roads where coarse aggregates are scarce or expensive.

Leveling: For leveling of uneven bases.

Trafhc Limitations: Thorough laboratory testing necessary before
being used for heavy traffic classifications,
Surface Texture: Dense and gritty.

Aggregate Required: Well graded. Moderately sharp to sharp
sands are preferable,

¥
& ®
i

*May be used for base where coarse aggregate is not eco-
nomically available. '
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(Sand Sheet)

MIX NO, VHa
UsE Surface*

. g \\\h
COMPACTED DEPTH

RECOMMENDED rog Y4 in.-1 in.
INDIVIDUAL COURSES

SIEVE SIZEs

(SQUARE OPENINGS) Percenyg Passing By Weighe

% in. 100
# 4 85-—100
# 8 80—295
# 16 70—389
# 30 55-—80
#50 3050
# 100 10—35
# 200 4—14

Normal asphalr content 7.0 - 11% by weight of totql miy. Upper
limit may be raised when using absorptive aggregate,

Usual Applications; As a surface on city streets and highways
where coarse aggregates are not economically available.

Trafiic Limitations: Thorough laboratory testing necessary before
being used for heavy trafiic classifications.

Surface Texture; Dense and gritty.

Agpregate Required: wey graded, Moderately sharp fto shary
sand preferable.

*May be used for base where coarse aggregate is no¢ eco-
nomically available. -
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(Fine Sheet)

MIX NO. vlila

USE Surface

COMPACIED DEFTH
HRECOMMESDED FOR V4 in.-1%4 in,
INDIVIDUAL COURSES

SIEVE STEES
1SQUARE OPENINGS) Percent Passing By Weight

# 4 100

# a 95-—100

& 16 $5-—98

# 30 70—95

# 50 40—75

# 100 20—40

# 200 ‘ 8—16

Normal asphalt content 7.5 - 12.0% by weight of total mix.
Upper limit may be raised when using absorptive aggregate.

Usual Application: As a surface on city streets where coarse
aggregates are not economically available.

Traffic Limitations: Thorough laboratory testing necessary before

being used for heavy wraffic classifications.

Aggregate Regquired: Well graded, sharp sand with inherent
¥
stability. .
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PLANT-MIX, COLD-LAID PAVING MIXTURES
USENG LIQUID ASPHALTS

MIX NO. IVa IVvb Ve
Base
Surface Surface y
USE ’ Surface,
Paich Patch Patch
COMPACTEDR
REAMLCON  %in- Lo Dein.
INDIVIDUAL 2 in. Jin. 4 in.
COURSES
SEEVE SIZE Percent Passing By Weight
1in. 1006
34 in. 100 80-100
Ya in, 100 80-100
% 1In. 80-100 70-90 60-80
No. 4 55-75 50-70 48-65
No. 8 35-50 35-50 . 35-50
No. 30 18-29 18-29 12-30
No, 50 13-23 13-23 13-23
NMo. 100 8-16 8-16 7-15
No. 200 4-10 4-10 - 0- 8

Normal liquid (aciual, not residual) asphalt content 4.0 - 10.0
percent by weight of total mix. Upper limits may be raised
when using highly absorpiive aggregates.

LIHQUID ASPHALT SELECTION:
FOR BASE AND SURFACE CUOURSLS

'Ih'%iPFRA.

TURE
DEG!!EES
GRADE s F. BEMARKS

MC-Bo0 170-205 For general use under average weather conditions,

SC-800 170-205 FFor mixirg and placing under hot, dry weather
conditions,

58-1 75-130 For use when selection of an emulsion s indicated.

85-K & 75-130 When conditions indicate use of an emulsivii; par-
§5-Kh ticelarly advantageous for hydrophyllic aggregates.

For Paiching (immediate use or stockpile)

MC-250 135-175 For imunediate use under hot or moderate weather
conditions or for stockpile.

SC-250 135-175 For mixes that are stockpiled for extended periods.

SC-800 170-205 For immediate use under moderate weather con-
ditions.

AGGREGATE
Sound, angular crushed stone, crushed gravel or crushed slag and fine
aggregate should be introduced inteo the mix at, or near, ambient tempera-
tisre, but temperatures below 30°F. or above Iemperamre of liguid asphr™
should not be permitted.
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PLANT-MIX HOT-LAID PAVING MIXTURES

USING LIQUID ASPHALT

MIX NO. Na ivb
USE Surface Surface
COMPACTED DEPTH 1in. lin.
RESOIGI RS, Fouher 2.
SIEVE SIZES Percent Passing By Weight
% in. 100
Y2 in. 10C 80-100
3% in. 80-100 70-90
No. 4 55-75 50-70
No. 8 35-50 35-50
No. 30 18-29 18-29
No. 50 13-23 13-23
No. 100 8-16 8-15
No. 200 4-10 4-10

gates.

An MC-3000 grade liquid asphalt should be selecied for mixing
and placing under average conditions. For hot, dry weather

NOTES

Normal asphalt content 4.0 - 8.0 percent by weight of total mix.
Upper limit may be raised when using highly absorptive aggre-

conditions the SC-3000 grade should be selected.

Aggregate required: Sound, angular crushed stone
gravel, or crushed slag, and fine aggregate.

Mixing Temperature: 200-240°F, for liquid asphalt and aggre-

gate,

, crushed
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COLD.-LAID PAVING MIXTURES USING PAVING
GRADE ASPHAYLT CEMENT WiTg A LIQUEFIER

Minerg) Agprepate
(Haed, Sound, Angulay Crushed Stone, Crushed Gravel, o
Crushed Slag and Fipe Aggregnte)

———————

: Base Surface

Usy
Course Course
SIEVE SIZE Percent Percent
Passing Passing

100
1in, 90-100

% in. 40-75

Y2 in, 10-35 100

% in. 525 90-100
No. 4 0-20 20-40
No. 8 0-10 15-30
No. i6 10-25
No. 30 5-15
No. 50 0-10

or above I150°F. should net be permitted,

No. 200 0- 5
Mixing Temperature: Ambient; however temperature below 50°F,

Asphalt Cement: ., .. | e 85-—100 grade
Mixing Yemperatuze: ... 7 275—325°F,

Liquefier: Petroleum distillate of the kerosene or stove oil type
which meets the following requirements:

Flash Point, Open Cup . 15°F Minimum
Initial Boiling Point . 300°F, Minimum
Final Boiling Point 635°F. Maximum

(Some authorities specify a petroleum naphtha,
AASHO Designation M 83, as the liquefier)

Hydrateg ki:?r—n;é:m Conforming to requirements of ASTM C-6

— 71 —




F-48—@

Percent by Weight
of Total Mix

Pruportioning .
Base Course Surface Course
Asphalt Cement 3.5—5.0 4.5--6.0
Liquefier 0.5—1.5 0.5—2.0
Hydrated Lime 0.5--1.0 0.5—1.0

NOTES

(1) During hot weather, a workable mix can be obtained with
less liguefier and more mineral dust than in cold weather.

{2) One sequence of introducing materials into the mixer is age«
gregate, liquefier, asphalt cement and hydrated lime. After the
aggregate has been mixed dry, it should be sprayed with the
iquefier and mixing continued until the aggregute is coated.
Asphalt cement and hydrated lime should then be introduced
cuccessively, and mixing continued until a uniformly coated mix-
cure is obtained. Minimum mixing times should be 15 seconds
of dry mixing, {5 seconds after addition of liquefier, and one
minute dfter adding the asphalt cement and hydrated lime. In
all, mixing should be continued wnul a uniform, homogeneous
and workable mixture is oblained.

A variation of the above sequence can he nused when it is
desired o increuse the workability of the mix, as for extended
storage in Sockpile. This is to introduce about one-half of the
liguefior initially and the remainder toward the end of the wet
mix cycle,

(3} Aggregates for these mixiures are specified as being surface
dry (as for cold-laid mixtures with liquid asphalt binders). How-
ever, some autherities specify that the moisture content must
pe less than feur-Yenils of one percent,

(4) The above fable and notes are intended as guides. There are
other mix compuositions and procedures with service histories of
successful use. Where such are available in local situations it is
good practice to be guided by them.
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AGCREGATE CRADATION SPECIFICATION LDMITS FCR BITUMINOUS PAVEMENTS

Sieve
Pesignation
(Bouars Parcentage by Weight (Papsing)
Upenings} L-172-1Tn. Maxiouws i-In, Maxioum /-0, Bnxlawm if2-1n. Hoximes 30 oiN. MY e
Swlsce Courss
Sradation L Gradatifon 2 Oradntion 3 Gradation b Cradotion S

a b ¢ a b c e b ¢ ) b = & b e
1-1/2.4a, 100 100 b1 T . —_—
1-in. 79-95 B3.96 B6.98 100 100 100 aew w— -
3 hetn, - e mee 80-95 8496 90-05 100 100 100 [ .- .
1/2-4n. 6175 66-79 Ti-84 GB-86 T4.89 79-93 80-35 8k.96 BT-90 10 100 100 em-  amm aen
3/8-in. a- —-= mesen e nee —ee --- -en 9G4 G155 BE.G6 100 100 100
o, b ba.sh k8.00  ShaB6 U560 52.68 €075 54-TD  6l-Th  67-80 55-73 6480 Te.B5 75.95 TO.95 Bo.95
o, 10 3.3 37-49 43.35 32.k7 0.5k h7-€2 Loosh UG-GO SUe65 M3LST S0.84 5770 S56-T6 6O-GD fo.bk
Ho, 40 36-25  20-29  25.34 16.26 2132 26.27 £2.31 2635 31-k0 23.33 27.37 33k 26.L 2547 32-50
Ho. 60 A-17  32-15  25.22 10.18 1321 1%-2% 12.E0  15.23  1%.26 13-20 16-23 15.86 1h.28 16.30 18.32
Ho, 200 3-6  3.5-6.5 L-T 3-T  3.5-7T.5 L.@ 3 3.5-7.5 b8 4.8 b8 k.3 5.9 630 T3

Bindar Cowrso
Grodetion & Gradation 7 Gradation 8 Gradation 9

- e e 8 d_ e 8 P T w8
1-1f2-1n. 100 100 100 - - ——
Loin, 73-95  13.85 T9-55 100 00 100 e w— ——
3/bein, can —— --=  2.95 7595 8196 200 160 100 P - ——
i/e-in. 55-73  59-T7 62.80 6182 65.85 ©9.Bg 70-95 Te-95  T7-05 100 160 00
3/8-1n, —aa o= “um e e wen  E0-BD GhBh £8.B8 TA-35 T5.95 7B-55
Bo. & 35-51  39.55 h2.580 38.5h  W3.5p WB-GS L2-60 . B7.65  52-10 S0-T1 5ho75 59.50
No, 10 23-38  £7-k2 3146 25.h1  29.h5  3v50 2BL6 3351 36-5%  32.55 36.57 ki€
Yo. hO il-21  13-23  15.25 12-23  4.25  17.28 1h.26 1628 28.30 16.29 1B8.31 231.3%
fio. 80 51 7-15 8.16  7-16 8-17 10-18 B8-18 9-13 10.20 10.20 11.21 12-22
Ho. 200% 3-7 3-7 3-7 3-7 3.7 3T o 3T 3-7 37 4-9 kg L]

Al Bigh-precoure Tire and Tap.rubber Burfece Cources
Cradation 10 Orodation 11
[y b T & oy ©

pESE: N 100 — ane - ~an -
3/b-1n, au_g7 ——— —— 100 — -
3/En, Th-88 e e B2u98 0 -
3/8-1n, -8z - ——— 75-0C Ju— -
Ho, & 5h-67 — . G0.T3 == -
No, 10 3851 —— ema 4357 we ——
No. 20 26-39 P wse  29.43 J— ———
Yo, ko 17-30 - wan  19=3% wau “a
No. BO 9.19 —— wem 10420 ——— a—-
Ho, 200 3.6 - . 3.6 a— ——

Tne wmineral dest {materiak possing the No,

200 nieve) of the aggregate graded in aceordance with the sbove tables shall
rorform ta the yequirements of ASTM D.2k2,
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g, Bmizion
cutlen 83-4-674%)

vo CLABDIFITATEN

1,0 Iypea axd Antentsad ure.-- Aapbalt paving emilafen covarmd
Y thls c;»cc'i,‘?r-:‘a':'rcn' WRIT Y2 6f the folltwing typea, mel for ite
respuoblvd sypplications inlicated, as sproiffed;

Type RI-1,--Fapld-aatting, lov-visceeity, smaleificd pazhals
Tor surfacs troatcant mud ditudnciywesesdan ponetvation,

Tyre B3«di-=lapldegetting, kigh-riscoeity, emuisified nephalt
Tor surfeie trestoert,

Tyye M3-lie-loveconalstenoy, mediunegotting, emulaified as-
phalt; For crarsc-ageregnle mizen used in retrval consinrie-
tlon, with substantinlly wll of tha aggregatc retainsd on o
1/8-inch sfeve end practically no materinl raening the
“Ha. 200 (Theaisrom) steve.

Type HI-2.--Hedfunconsicteaey, mediwa-peiting, ozuleificd agw
Fralt) for plant prepared conrvo-aggragats mixzs with pube
atentially all of the aggregate retaired ¢n o 3/8-lach
eleve and practicalily po material passing o Ho, 200 (7he
mioren} sigva,

Type ¥8-3.--Bigh-conaistency, cedivwmmsetting, heevy premSxing
grade GF exulsified ssphalt for use nod etorags abevn WoS7)
for plant nmix or ganeral meintezance patching; usad with
coarags mgiregabe, aubstentially el) of which 1o retaiaed en
& 1/Bninch sieve and practically no melerial peseing a No.
200 (Th-nieren) afevn,

Type m-‘t.——mgh—cnnaintenw, padlvnepsiting, howvy prexining
grode of srulplfied aaphalt vhich dors ot asparcto an the
ragult of fraezingg for plant nlx or gozeral mafntonnzmes
patching; uszd with cearse aggregate, substaniially all
which ia Totaized cn & 1/8-inch afore and practieally io
materisl pdseing 2 Mo, 200 (Thinlersn) slove.

ol

Type Gb-lesudloveaatesng, Liwevisesally, emvlaifiod arphell
for tirr-ggarenie midoe, Lo walah & sukstantial Quazkity of
nggrogaty pascea o 1/B-inch niave oad o portiea zay rase a
fio. 22 (Theolertm) sltves

Type §3-2,~-Lov-visedaity, sliv-gatting, and iowerenstrution
crmubaified nepkalt for fine-aggrogeta tlxaa end for admixe
ture with noll agaregites in vhiecn a pattion pasnos & Ho.
200 {7h-atcren) ziavo,

{8, HEBIUIRHEWLS

2,1 ALY tyyes, sweert M1, --Tuuleified aephalta of all types,
exgopt MB-b, phell T Bimeptrcous mad chell afov no meparmiion of
rapialt st the tim of uss provided that separaticn has not teen
coaeud by freesing nftar delivery, aed provided further tzat this re-
nuiTemant aball sgt eiwly L the ratarial Lp beld more thap 3C days
aftey drifverys

TV -5, e Brilaiftod arphalt of type Mi-h, vinter grodo,
shall by homasrceoue and ehall ahow Ro GeraTation 0f asphalt st time
af uzé, providad that this requirecsnt shall hot apply 4f the oote-
riel 4o Bold more than 30 daye ofter delivery,

2,2 Tyge I

2,3 Thy varicuc typos of emilsifloed asphalt shall nlao maet
by requiremcnta shewn In the (abulatlcn st the bottem of the pags.

3. CAMELIRG

31 Earpling.--fomples of eoulzifled asphalt ahall be taken
in secordance with mathed 10L.11 deacrided in Federal Bpocificetion
£3-R-W05, Lamples atall Be stored In gisap, airutight, sealed con-

talnore et & temrorsture of not lesa then 509 untl) tomted, In
“kA care of typy MI«b fmulsified aapheli, tre temperature reguire-
zeut of bO°F 1a uet applicable, For typse RS-1 omd R3.-2, Lhe con-
tadners ohadl va of glazs or blask irca.

et Thonod

Mol s BRThing Slow Setbaing

FapiX decting
Fwl =< Te5-1

Orzdes FolUBySE. AADHD L AmTi [FE%) -] HE EEE 550
Yigoesity, Furol, €0 ml., zoqs
° BI-R-KCS 7 5.9 D ZWN-45  20-100 eemnmmm 204100 XOOSTOO arrvewn = - 204100 20.100
1:2% 7500
Rroidw by dietilletien, % BO-RANG @ 5910 D 2hha5T ST-6R2 6260 STuSz £28p 65+ 65+ 5762 5762
ttlemant, T day, mexiavm, diffarencs A3-R-05 D §9-k¢ D 2h.535 3 3 3 3
Dorleibility e5-RECS 7 394G b 248
50 w1, 0.10 K Cacl, % merrn mmwewan G233 30
35 Bl 0.02 0 tatl,, % £or 504
Frvorleg teet, 3 cycles 83-1405 T Spb3 D 2ibesg Wemon .. P
Blove teat, moxiwem, 3 83-n-hodé 7 5%ukg D Wk-55 0.0 0,10 0,10 .10 .10 sﬁgf;;a Q.10
Jiacibility with waler, kours BI-RH0E T 568G D 254eBH  cnwmmwm  smeonen 2 2 2 2 cammrrn mmmamee
Bodified miscibility,® maximu, ¥ BI-RAI6 @ Se-4p D @khezs R L5 b.5
Geating test BA-ALKGS T 5940 D EhkeSS  cenmmaa wrmnn— L w3 i L,
Comapt mliadng tect, caxlma, % 834005 T 50.k9 b EihSs 2.0 2.0
Taste on residus from diptilistlon test B8-RA05 7 50.ED D 2435
Penstruticn, T7°F, 100 ., 5 asa. 100-200 109-200 100-200 100-200 100-200 125-225 100-200  L0-90
ﬂnlu.‘nﬂétr e 08, Aininws, % &1 57 97 a7 97 97 a7 a7 -
Agh, paxime, § 2 2 2 2 2 2 2 2 '
Totility &t 7177, minimm, on. b Lo %0 50 ko 4o ko 4o
Appliesticn tosparsture, OFt 53080 for all grades
Gpot tert ou buslc naphall,
whendard capths solventt Fogatlve for all gredas
0627588

417 the sesple ¥
sattienert ead for miagic!
test la led<inon 3, ard UF the standard rigeibility
ehakl b welora,

B Skall ab- v me appcwciable separatles in 3 minutes,

t o Hat & part of -oecificablon,

<aair e loariialt falls Yo zenforn to the raquiranonl a7 zollfisd eissibility, the sample shall bo tasted ~dpy
1ty.  If the mumerionl differenzs batween the avrrege percentages of . : e iy aaet

aaphaltic rosidus in fhe T~day wettlecent

tast abswr mo approciable cosguletion ip 2 bearsy the raquiremsot for nodified cdacinllity
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Charncteristics of Tar-rubber Blend for Use ma
Binding Agent in Hot-mix Iar-rubber Pavement

_ : Test Method
Teet Fed. Spec, AASHO ASTH Othar# Reguirementgs
Penetration 85-R-h06 T 49.53 D 5-52
Immersed See note 1 10C-250
Nonimmersed 100-225
Difference 50 rmex
Flow, cm. See note 2 4.¢ max
Change, ¢ See note 3 :
Yolume 4+2.5
Wedght ¥2.0
Softening -
point, ©F 82-R-Los T 53-ka D 36-26 90 min
Viscosity,
Brookfield See note 4
2009F 4,000415,000
225°F 1,750- 7,000
250y 800- 3,000
Water -
content, % BS-R-406 T 55.46 D 95-56 T v
Specific:
gravity . .
TT/17°T S8-R-h08 T 435l D 70-52 L e
091157-H

#* Besed on Interim Guide Specificetion for Tar-Rubber Blend for ¥se &8 ‘Binding
Agent {in Hot-mix Tar-Rubber Pavement, Revised 11 June 1956,

** (1) Two specimens are poured simuwltanecusly, and the immersed and nonimmersed
penetrationa are conducted st approximately the same time, The immersed
DPenetration 1s conducted on sample that has been immersed in synthetic
test fuel? for 18 hours at 100 + 29F followed by drying under forced draft
at room temperature for cne hour prior to testing in accordance with SS—RnhOG,
Metheod 21k4,01,

(2) A portion of test sample 1s poured into an amalgamated mold 4 cm, wide by 6
cm. long by 0.32 cm. “deep placed on a bright tin pinel., Mold ie overfilleq,
elloved to cool at room temperature for a mipimum of 1/2 hour, then trimmed
flush with face of mold using & hot knife., Mold is removed and tin panel
with sample is then mounted with longest dimension at angle of 75 + 1 degree
with horizontel,  Panel containing sample at this angle is then placed in
oven at 100 + 29°F for 60 mip,

{3) vWhen prepariﬁg the penetration gpecimens, an additional specimen 1s prepared
Ffor use in determining the effects of fuel on the welght and volume, The
specimen is weighed in elr amd in weter to obtain velght and volume measura-

(4} The viscosity is determined by nse of & Brookfield Model IVF viscometer under
the following conditions with the reading taken 60 sec, after spindle ig

actuated;

Temp., °F Spindle No. RPM t  Components %, Volume
200 L 6 Diisobutylenett 60
225 4 6 ‘Benzenes 5
250 2 6 Toluenes 20

Fylened 15

Tt Ditsobutylene, supplied by the Enjay Company, Ine,, 15 West Slst Street, New York
17, N. Y., is kmown as Reference Fuel SR-10 end has been found satisfactory,
* Laboratory reagent grede.
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BITMINOUS PAVEMENT DESIGN CRITERTA FOR USE TN CONJUNCTION
WITH ASTM APPARENT SFECIFIC GRAVITY

For Use with Aperepante Blerds Showin

Absorption up to 2-1/2 Percent

£

For Determining Optimum Bitumen Content
Point on Curve

Test Property Type of Mix - 50 Blows 75 Blows
Marshall Bituminous-conerete Peak of curve Peak of curve
etability surface course
Biltuminoug~conecrete Peak of curve¥ Peak of curve#
binder course
Sand asphalt Peak of curve L
Unit weight Bltuminous-concrete Peak of curve Peak of curve
surface course
Bituminous-concrete Not used Not used
binder course . '
Sand asphalt Peak of curve w
Flow - Hot used Wot used
Percent volde Bituminous~concrete L L
total mix surface course S
Bituminous-concrete 5 6
binder course
Send asphals 6 S
Percent volds Bituwinous~concrete 8o ™
filled with surface course
bitumen
{Continued)

¥ If the inciusion of bitumen
causes the voids totel mix to
timm bltumen contens should b
are within the limits.
¥ Criteria for sand asphalt to
P.8.1. tires have not been es
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For Determining Ootirmum Bitumen Content
Point on Curve

Test Property Type of Mix 50 Blows 75 Blows
Percent voids Bituminous-concrete To* 60%
filled with binder course
bltumen
(Cont'd) Send asphalt TO H
For Determining Satisfectoriness of Mix
Criteria ,

Test Property Type of Mix 50 Blows 75 Blows
Marshall Bituminous~conerete 500 1b. or 1800 1b, or
stability surface course higher higher

Bituminous-concrete 500 1b. or 1800 1b. or
binder course higher higher
Sand asphalt 500 1b. or e
higher
Unit weight -- Not used Not used
Flow Bituminous-concrete 20 or lesr 16 or lesgs
surface course-
Bituminous-concrete 20 or less 16 or less
binder course
Sand asphalt 20 or less e
Percent volds Biltuminous~-concrete 315 3-5
total mix surface course
Bituminous-conerete L6 5-7
binder course
Sand asphalt 5-7 we
Percent volds Bituminous-~concrete 75~85 TO-80
filled wlth surface course
bitumen
Bituminous~concrete E5-T5 50-T0
blnder course
Sand asphalt 65-75 o

(Continued)

* I the inclusion of biltumen contents at these points In the average
causes the volds total mix to fall outside the limits, then the optimum
bltumen content should be adjusted so that the voids total mix are with-
in the limits.

##  Criterie for sand asphelt to be used in desilgning pavements for 200-
p.s.i. tires have not heen established.
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BITUMITOUS PAVEMENT DESIGN CRITERIA FOR USE IN
ULK TMPREGNATED SPECIFIC GRAVITY
(Tentative)

For Use with Aggregate Blends Showing Water

Absorption Greater than 2-1/2 Percent

For Determining Cptimm Bitumen Content

Point on Curve

Test Property Type of Mix 50 Blows TS5 Blows
Marshall Bituninous~concrete Peak of curve Pegk of curve
stability surface course 4
Bituminous~concrete Peek of curve# Peak of curve# o
binder course
Sand asphalt Peak of curve ¢
Unit weight Bituminous~-concrete Pesk of curve Peak of curve
surface course
Bituminous-concrete Not used Not used
binder course
Sand asphalt Peak of curve LE
Flow - Not used Not used
Percent voids Bituminous~concrete 3.0 3.0
total mix surface course
Bituminous~concrete L.o 5.0
binder course
Sand asphalt 5.0 *
Percent voids Bituminous-conerete 85 80
filled with surface course
bitumen
Bituminous-concrete 5% E5% -
binder course
Sand asphalt 75 i
(Continued)

¥ If the inclusion of bitumen cont
causes the voids total mix to fa
bltumen content should be adjust
in the limits.

*¥*  Criteria for sand asphalt to be
P.-s8.1. tires have not been estab

ents at these points in the average
11 cutside the limits, then the optimum
ed so that the voids totel mix are with~-

used in designing pavements foi- 200~
lished.
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For Determining Setisfactoriness of Mix

Criterisa
Test Property Type of Mix 50 Blows T5 Blows
Marshall Bituminous-concrete 500 1b. or 1800 1y, or
stability surface course higher higher
Bltuminous-concrete 500 1b. or 180¢ 1b, or
binder course higher higher
Sand asphalt 500 1b. or i
higher
Unit weight - Not used Not used
Flow Bituminous~concrete 20 or less 16 or less
surface course :
Bitumincue~conerete 20 or less 16 or less
binder course
Sand asphalt 20 or less L
Percent volds Bituminous-concrete 2=l 2-4
total mix surface course .
Bitumlnous~concrete 3«5 -6
binder course
Send asphalt L-6 *¥
Percent volds Bituminous-concrete 80-90 75-85
filled with surface course
biltumen
Bituminous-concrete TO-8C 55~T5
binder course
Sand asphalt T0-80 #

¥%  Criteria for sand asphalt to be used in designing novements for 200- 7
p-8.1. tires bhave not been established, -
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Pércentage by weight peising sieves
Sieve designation MM—H_HM

{square openings) A I C

P maximum | ae maximuin | 37 maxhogm

N IS
82-100 e T
70~ 90 82-100 100
fig- 82 {5~ 60 82-100
42- 70 a0 79 56-
36— 67 40+ 75
15- 49 17- 44 19- 48
8- 28 9 o0 10- 32
3 8 3+ 8 & g
e —
Asphalt cenent, pereent;
Stoneorgravel_._ " 4.5-7.0 5.0-7.5 5.5~ 8.0
Slag, T 6.0-0, 0 i.5-9,5 7.0-10.0
Tar, pereent:
Stone or gravel. . 4.57.0 50-7.5 8.5 8.0
Stag.._ .00 6.0-8.0 6.59.5 7.0-10.9

! The }-inch maximum gragation shall not b usad in preparing mistores for turmp.
argunds and parking arens,

e A Y Y MR
—

Applleation rateg
T¥po of seq) Method of T
application Emulslon 1 Band
gelfsq, yd., Ibs./gat.
emulsion,
———— — e e
Emulsion Distributor o hend .| Pirst opplication: [ .
{onty), 0.10-0,14.
Baeongd application: ... ...
008012,
Total 2coaty: [
0.23-0.23,
Band slurry. ., Distributor o hand...[ Prims cont: 0076~ [ ..
0.10,
Plrat applestion: 44
0.10-0,18,
Bacgnd applcation; 57
0.10-0.15,
Bend slugy. ... Bpreaday bog (Primg Prizo cost: 0.076- [
woat by disizibutay 0.,
or hangdy, Bingle applioattag; &7
0.28-0.6012,

e PR —
1 Undlyted coal-tur Plich emuiatoy,

3 Aprroximety 4pplication rato for #6 50 16 fnck thickunaga,

B—031 FeAeADTis—n 2 ; Wit

Percentaga by
Bieve designation (square openings) welght passing
aleves

No. 18 o 100
No.20. . Il 85-100
No. 80 It 15-86
No.so. . . [T 2-15
No. 100 [T lTTmmmeees 0-2

- 87 —
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SCHEDULE I (for Adreraft with tyrs pressures exceading 150 1b. Heina )

ROLLED ASPHALT (MARSHALL METHOD): WRARING COURSE

@TERIALS Agerepates  Conrse — Rock or orushed gravel
- Fine = Rock or sand

Mllers Timestone or Porbland cement
Copbined drv agerezats:  The pariicle-size digtribution of the

combined cozrse and fine aggregate and addsd filler
is to be im accordance with the fgllowing %able:-

% 4n. rominal size aggregnta 2 in. nominal size aggregate
B.S. mieve | Fercanbage by B.8. sieve | Percentage by
weight pagsing waight passing
1 in. 100
2 4n. 100 % ins 89100
1 in. 86.100 % in 7690
1?“ in. 7890 2 dn. 6983
T ine 66=T9 %-iﬂ. E0-T5
& in. 52-55 4 in. 49~63
Ho. 14— 34‘"d9 Ho. 14 35-49
o34 19«33 o35 22~33
100 9=17 100 13-20
n 200 36 w200 2w

Binder: Petroloum bitumen, Grade 70 pene

1ABORATORY Combined dvy ageresmtc: The aggregato.is to be of tho nominal

DESTON size appropriate to the thickness of the compacted
UIXTURE course end in accordance with the above table. The

particle~gize distribution when plotted iz to glve a
smooth curve throughout the snmiire rangs of pizeg.
Optimom birdey contents Betwaon 5% and 7.5%; +the exact percentaogo
i% to be dotermined in accordance with Appendix IR,
Stability: Not lees than 1,800 1b,
Flow! Not more than 0.16 in.
Voids im the total mixbture: To be belween 3% and 44
Voidm Tilled with binder: To be bebweon 6% and 82%

JOB Combined dry areresate: As used for the Laeboretoxy Dosign Yixbure,
STANDARD modified, if necessary, in accordance with clause 1025.
HIXTURE Bipder content: As determined by the Laboratary Design Mixtbure,
modified, if necessary, in accordance with clause 1025,
Stability: The value desermined by test on specimens of the
modified mixture (%o be not less then 1,800 1b.)
Flows ot more than 0.16 in.
Voidas sn the total mixturc? The value deternined by test on
ppocimens of the modificed mixture {40 be between
3% and 4%).
Yoids £illed with bindor: The value determined by tost on specimens
 The modified mixture (%o be boiwean T6% and 82%).

(Contd.}

— 28
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SCHEDULE T (Contd. )

ROLLED ASPHALT (MARSHALL METHOD) : WRARING COURSE (Contd.)

PLANT A1l values are to be as approved for the 'Job Standard Mixture'
HIXTURRES excapt that the following varietions will be peomittedi~

Combined dry aggregate

Aggregate retained on % ine
or larger B.3. gieve: plus 45
minus
Agpregate pamsing & in.,¥No. 14,
lio. 36 or No. 100
B.S8. sieve: plis
mimis 3%
lAggregate passing No. 200
B. 8. agicve: plus 1,54
mirne 3P
Binder content:
rlus 0.3%
minus
Voids in the total mixture:
pilus 14
minus
Voids Filled with binder:
plus 5,,'
minus 7
Stebility: Fot less than 1,500 1b.
Flow: Yot more,than 0,16 in.

Temp. mperaturess Binder and aggreg‘zte are to 'be
betueen 300°F. (149°C.) and 350° z.
(17 C.) and are o be within 25 P,
(147C.) of each othor at the time

of mixing.
REQUIRTMENTS Compaoted thickness of course: Ag indicated and within the
FOR LAYTING following limitsi—
PLANT I UIXTURES
For ¥ in. nominal sisoe aggregates Ifdn, - Zin.

5 . . . .
For i in. nominal mize mggregate: l&in, = 2tin.

Laying tomperaturcss Betwgen)a'iﬁoli‘. (135°¢.) and 325°F,
163°C.

Rolling temperetures: Ag necessary to achieve the field
den51ty speclfmd but nrot less than
250°p, (122°¢.)

— 89 —
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SCHEDYLE IT (for Airoraft with tyre pressures excoedipg 150 1b. ﬂq.in.)

ROLLED ASPHALT (MARSHALL METHOD) : BASE COURSE

MATERIALS Aggrepate: Coarse - Rook or erushod gravel
Fine ~ Rock or sand
Filler: lLinestone or Portland cement
Combinod dry ageregates The particle-size diatribuiion of the
oombined coarse and fine aggregate and added filler is
to be in accordance with the following tables~

2 in. nominal slzo aggregate 1 in. nominal size sggregate

B.3. sieve Perecontage by B.8. sleve Percontage by
weight passing wolght pegsing

1in. 100 1iin. 100

2 in, 76~100 1 in. 78-100

% in. 64-89 % in. 56-80

§ in, 46-T1 i in. 4064

) ine 32"'58 B in. 30“"52

Ko. 14 20-42 Ho, 14 18-38

"36 12-28 36 11-25

" 100 6-16 100 5=-15

" 200 A-8 " 200 37

Bindor: Petroleum bitumen, Grede 70 pon.

LABORATORY Combined dry aggrogatos Tho aggrogate ia to be of the nominal

DESIGH gizc approprinte to the thiclmess of the compactod
¥IXTURE. course and in socordanoce with the above table. Its

particle-size distridution when pleited is to give
o gmooth eurve throughout the entire range of sizos.
Optimum binder copntent:s Botween 4% and 84s +the oxact percentage
38 to be dotermihiod in accordance with Appendix 'E!.
Stabilify: Not less than 1,800 ib,
Flow: Not more than 0.16 in, i
Voids in the toial mixture: To be betwcen 3 and 5%
Voids filled with binder: Ta be between 67% ard T7%

JOB- Combined dry ameresate: As used £or the Laboratoxy Design
STANTARD Mixture, modified, if neceasary, in accordance
MIXTURE with clouse 1025.

Bindor contents As debtermined by the Leporatory Design Mixture,
modified, if necepmary, in accordance with claunse 1025,

Stabilitys  The valuc determined by test on apecimens of the

' modified mixture (to be not less than 1,800 1b.)

Flay: ¥ot more than 0.16 in.

Voids in the toial mixture: Tho value debterwined by test on
Blécjacimens of the modified mizture: (to be botwesn 3% and
5p)s

Voids filled with binder: The value detormined by test on.
specimens of $he medified mixture {to be'betwecn 6?%
and 77%).

(Contd, )
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SCHEDULR TT (Contd. )

BOLLED ASPHALT (ARSEMLL MEYROD) s BASE COURSE (Conbd. )

PLANT £11 valuos are %o be as approved for the 'Job Standard Miziture!,
MIXTURES exoopt that tho following varisilons will be pnrmltbed:*

Combined. dyy aggrematbo

hggrogete retained on 4 ine

or larger. B.S. "ieves plus . 5%
minusg !
Aggregate paseing & in, No. 14,
Fo. 36 ox No. 100 B.S.
siovao: plus
rrinus 4%
Agergate passing Fo. 200
B.S. siove: plue .
mims 1.5%
Binder comtents
plus 0.3%
minue
Voids in the total mixtures:
pluo g
minugz
Voids filled with binder:
plus 5%
minus
Btability: Not less than 1,500 ib.

Flows: th more than 0.16 in.

Temgcraturesc Bindor and aggvugqte are to be
botugen 300°F. {149°C.) and 350° 7.
(17 C.) and are to be within 25 Oy,
{147C.) of cach other at the time

of mixing.
' REQUIRTMENTS Compzcted thicknoss of course: Asm indicated, within the
- FOR LAYING following limitss=

PLuiN? MTXTURES
For £ in. nominal size aggregatos l1din. — 2Min.

For 1 in. nominal size aggregate: 2 in. - 3din,

Laying_temperaturess ?etween 275°F. (135°C.) and 325 7.
{163%c.

Bolling femperatures: As necezsgary to achieve tho flcld
densmty specified tut not lesz than 250 .
(122%.)

— 91 —
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SCHEDULE ITI {for Airerafht with tyre pressures axoeeding 150 1b. sg.in,)

DENSR TAR SURFACING (MARSHALL METHOD) : WRARING COURSE

MATERTALS Agpregnte: Cogrse — Rook or crushed gravel
Fine =~ Hook or sand
Fillar: Limestone or Portland ccmoni
Combined dry sgzrégates The particle-size distrdibution of the
combined coarse and fine aggreognte and added f£iller
is to be in accordance with the following table:-

4 in. nominal size aggrogato %— in. nominal size aggrogate
B.8. sievo Porcentage by B.®. siaeve Percentage by
weight paseing weight passing
. 100
£ in, 100 g i 89-100
% in. 86-100 5 din. 78~90
5 in. 78-90 3 in. 69-83
= in. 66~79 3 in. 60-75
% in. 52-65 L i 49-63
No. 14 3449 Fo. 14 35-49
o36 19-33 Hoo36 22-33
" 100 9=-17 " 100 13-20
" 200 36 " 200 -6

Binder: FRoad Tar, Grade B.58.

LABORATORY Combincd dry spgerogste: The aggregate is to be of the nominal

DESTGN size appropriate to the thickness of the conpacted
HIATUEE coursa and in sccordance with the above table.

Its particle-gize distribution when vlottod is to
give a spmootk aarve throughout the aniire rango of
gizcd.

Optimum bindor contents Betwoeh 5% and 7.5%3 tha oxact
percentage ie to be determined in accordance with
Appendix 'R,

Btability: Hot loss than 1,800 1b.

Flow: Hot more than 0,16 in.

Voids in the totel mixturc: To bo between 3% and 4%

Voids £illed with binders To be botwsen 6% and B2%.

JOB Combincd dry agsregate: As used for the Iaboratory Design
STATDARD Mixture, modified, if nccessary, in sccordance
" MIXTURE with clause 1025.

Binder content: As dotermined by the Laboratory Design Mixturs,
modificd, if noceseary, in accordarnce with clause
1025,

Stabilitys The value dotermined by tost on spooimens of the

nodified mixture (to ba not less than 1,800 2h.)
Flows Hot more than 0.16 in.

Voidg in _the total mirture: Thoe value detormined by test on
spocimens of the modified mixture {to bo between
3% and 4%).

Yoids filled with binders The value deternined by test on
specimens of the modified wixture (to be between
76% and, 82%),

. {Contd.)
— 02
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SCHEDULE TIT (Contd..

DENSE TAR SURFACTNG (MARSHALL METHOD) : WEARTNG COURSE {Contd.)

PLART ’ A1l values are te be as approved for the *Job Standnrd Mixzture!
MIXTURES except that the following variations will be pormltted 1-

Combined dry ageropate

Aggregate retained on ¥ in.
or larger B.8. sisves plus 4% .
minus
Aggregate passing k& in, No. 14,
No. 36 cr No., 100 B. 5.

siove: plus
minus 3%
Aggregate passing No. 200
B. 3. siaevo: pi!.us 1. 5‘55
minus

Birder contents Tus
P 0.3%

minue
Voids in the total mixiure:
plus
. 1.0%
minus
Yoids filled with binders plus 5%
ninmus
Stability: Mot iess than 1,500 Ib.

Flows Hot more than 0.16 in. o
Temperaturess Binder ig to be betwesn 210°F.
TTT(99%0. ) and 230°F. (110°C.) and
aggregate botween 220°F. (105°C.)
and 250°F, (122°¢.). Thoy arc to bo
within 25°F. (14°6¢.) of each other
at the time of mixing.

REQUIRFMENTS Compacted thickness of course: As indicoted and within
FOR TAYING the folloving limitss~
PLANT MIXTURES

a . . a. .
For % in. nominal size agsregate: 1in, - 2 in.

For  in. pominal size aggregate: 1iin. — 2%n.

laying tomperatures: Between 190°F. (88°C.) and 230°F.
(11856,

Bolling temperatures: As nocessary to achicve the :gield
n(iengit gpocified but not less than 160°F,
T27C,
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SECTION IV. (for Adveraft with tyre pressures excecding 150 1b. sq_.in.)

DENSE TAR SURVACING (MARSHALL METHOD) : BASE COURSE

VATERIALS  Apgregater Coarsc = Rook or crushed gravel
Pine ~ = Rook or sand
Filler: Limestone or Portland cement
Combined dry aperepgato: The particle-size distribution of the
combined coarse and fine aggregate snd added filler
iz %0 be in accordnnos with the following tableiw
2 in. nominal size aggregate 1 in. neminal size aggregate
B.S. sieve Porcentago by B.S. asleve Percontagse by
vrelght pessing velght pasuing
1 in. 100 1kin. 100
%'in. 76~100 1 in. 78-100
5 in. £4-89 ) %-in. 56-80
7 in. 46-T1 { in. A0~64
& in. 32-58 4 in. 30-52
Yo, 14 20-42 Ho. 14 18-38
no34 12-28 36 11-25
t 100 6-16 " 100 5-15
% 200 48 200 3~1
Binders Road Tar, Grade 3,58
LABORATORY Combinod dry agsremate: The aggregate is to he of the nominal
DESTGH gize appropriate to the thicknoss of the corpacted
MIXTURE oourpe and in aocordancsd with the above table. Ita
prrticle~uize distribition vwhen plotted is to give
a snooth ourva throughout the entire range of sizesy
Optimm bindor contont: Betweon 455 and B;’é; the exaeb porcentage
ig to be determined in accordance with Appendix 'BY,
Btability: Wot less then 1,800 1b.
Tlow: Yot more than 0.16 in.
Voids in the total mixture: %o be botween 3?3 and 574
Voids filled with binder: To be between 67% and T7%.
ggg Combined dry aggrezate: Az used for the Laboratory Denign
STANDARD Mixture, modificd, if nocoesary, in accordanceo with
VIXTURE clause 1025,

Binder content: As determined by the Leboraisry Design Mixture
modified, if necessary, In accordance with olause 1025.

Stability:  The value determined by test on specimens of the’
modified mixture (to bo not less than 1,800 1b.)

Flows Yot mero than 0.16 in.

Voids in the total mixture: The wolue dotormined Wy test on
apecimens of the modificd nixtuve {to be betwaocn
3% and 5%).

Voids filled with-binder: The value determined hy test on
spgeimena of tho modified mixture ('Bo be beiweon
61% and 77%).
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SCHEDULE Ty (Conta, )
DEVSE TAR sumwAGTY, (MARSHALT, IETHOD) : pasg COURSE (Contd, )

PLANT ALl velueg ayg %o be ng 2pproved oy thg 'Job Standarg Mixtupe! ’
MIXTURES UXGapt that 4he following Yariations wily bo pertiitied s

Combined dry afigreenty

Aggregate Tetained on 4 gy,
or larger B.g, Blovas rlug %
minug O
Aggregate Passing & in, No. 14,
No. 36 op No. 100 B.3.
Sieve: Plus

of
minng 4%
Aggregatg Passing Mo, 200
B.5. sieve: Plug o
minug 1+5%
Binder Content: plus 0.3%
minug ~
Voidg in the totaz Dixtura:
Plus 1%
ninug
Voids filled with bindor;
"—'-—-—-—-~,____——--_-_ plua 5¢
mimig /

Stabili s Wot less thon 1,500 1p,

Mowe = Not_ Hore thop 0,16 in. o o

Temperatures: Binder 34 $0 _be between 2107w, (99 C.)
and_230%F, £110°¢.) ang 28BTegnte botyoen
220°P, (105 Cv) and 250°p, (122%,3,
Thoy are +q b6 “within 25%, {14%, of cach
other at the tine of mixing,

REQU?J}E}HBN_Q_‘_Q Compreteq hickneny of courde: fg indicateq and within
TOR Ta¥Tio the following Limitgse
PLAFD
HXTheg Por ¥ in. nominag 8126 aggrogntes n. - 23,
For 1 in, tominal gize aggrogates 2 3, 3in.

Laying Eomperaturos: Between 190%, (88%.) ama 230°F,

116%, )

Rollin o Sratureg: ggq necesgany 4o achieve t4e fielg
?engiti' Specified but not losg than 160%p,
72°C. ),

— 05 .
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GGHEDULE V. {for Arersft with tywe prosaures less than 150 0. B ifle )

ROLLED ASPHALD 3 WEARING COURSE

WATERTALS Apgregatot Coapsa = Book or gravel
¥ine = Rook or gand
Fillaers Iimeatons oL Portland oemend.
Grading of coarso BEEregatas
Yominal size of 1 in. £ in.
aggrogate )
B.S. sleve Porcentage by walgil-t passing
1% in. 100 -
1 in. 85-100 100
2 in. 40~100 85-100
é in. 0-60 0100
?i in, - 060
' in. - —
No. T 0"5 0"5
1] 1]
Qradinz of fine agprogates
Porcentags by welght
B.B. siove passing
3/16 in. 100
Fo. T 95-100
" 25 75-95 *
"2 15-60
1-lols} 03
1)
Binder: Petroleun bitumen, Grade 70 pen.
PLANT Compogition of mized materiali On analyois the sompasition
MIXTURES of tho mized materisl is 1o be as ghown in tho

table below. The percentags retained on & Fo. 7
B.8, sieve ism not to vary by wmore than plue or
mimus 5% from the specified figure. Yhen the
percentage varieas from that in the table then the
percentagas of the other congtituents are 1o f£all
ithin the limlts showm in Figura 24

A11 percentages are baged on tho total wolght

of the wixture.
(Contd.}

— 96 —
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SCHEDULE V {Conid. )

ROLLED ASPHALT :  WEARING COURSE ({Contd.)

PLANT
MIZTURES
icoptd.j

REQULREMENTS

Porcentages by weight

Ageregate
Aggregato Aggregate passing
retained Bindor passing Fo. T and
on No. T Ho. 200 rotained on
Ba S SiUVG B.S. gievo Fo. 200 *

B.S. giecve

_ min. | max. vine| max. | min. | max.
Rocks 45 6.2 | 1.2 5.8 | 7.8 | 40.0] 43.0
%ravelé 45 |5.8 6.8 | 6.0 8.0 {40.2]43.2

_-Hixing'temperaturess

’ - Aggregate Binder
300~400§F. not to exceed
(145-205°0.) 3503@.
(175°c.)

Compacted thickness of course: As indicated and within tho

JOR LAYTNG
PLANT
MIXTURES

following limitsé=
TFor % in. nominal size coarse aggrogate: l¥in. - 1§in.
‘Tor 1 in. nominal size coarse aggregese: 2 in. ~ 3 in.

Laying temperatures: 275°F. - 350°F. (135-175°C.)

Rolling tenperatures: 195°F. ~ 255°F, (90~125°C.)

NOTE: The above is in accordance with B.S. 594, oxcept
that slag eggregates are not permitted.

— 7 —
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SCHEDULE VI (for Adrcrafi with tyre prossuros less then 150 1b. sq.in.)

MACADAM 1 BASE COURSE

MATERTALS Aggrogator Coarse —~ Rodk or gravel
Fine = Rook or sand
Piller: Limestone or Portland cemont/Hydrated limo.
Combined dry aggregate: Tho particle-size distribution of tho
combined ooarse and fine aggregate and added filler
(if roquired) is to be in accordance with the
following tablemi~

Nomiz;sl gize ‘I%in. lin. Fin.
0
eggrogate Percentage by weight passing s
B.S. sieve =
Rock | Gravel | Rock | Gravel| Rock | Gravel
2 ins 100 100 - - - -
1din. 95-100 ] 95-106 | 100 100 - -
1 in. 68-92 | 68-92 | 90-100| 90-100| 100 | 100
% in. - - | 195 | 72-95 |95-200] 95~100
% in. 55-75 { 5575 | 56-80 | 56-80 |60-80 | 60-80
£ 1n. - - - - 50-70 | 50-70
% in. 44-60 | 44-60 | 44-60 | 44~60 | 39-55 | 3955
% in. 31-45 | 3145 | 3}~45 | 31-45 | 31-45 | 31-45
¥o. 52 7-21 { 7-21 | =21 | T7-g1 | 7-21| 7-21
" 200 2-8 2-8 2=8 -8 2.8 2-8

Binder: Road Tar, Grade A54/B54

OR Petroloun bitumon, Grade 100 pen.

PLANT Bindor ocontont: Tho porcentage by weipht of tho fotal mixture
MIXTURES as found by analysis is %o boi-
Hominal saize
of
aggrogate 1% in. 1l in. 2 in.
Tar | Bitunmen Tar | Bitumen| Tar Bitunen
Rook 4e5-5451 4.0=5.0] 4.7=5.7 4.2=5.2] 4.7-5.7] 4.2-5.2
Gravel 4e8-5.81 4.3+5.3 | 5.0-6.d 4.5-5.5|5.0-6.0f 4.5-5.5
{Contd.)

— 08 —



£—69—@

SCHEDULE VI _{Comtd. )
MACADAM : BASE COURSE (Contd.)

+

BEQUIREMENTS Compacted thickness of oourge: As indioated and within
FOR LAYING the following iimitete

For £ in. nominal size aggrogatet Ijin. - 2in,

For 1 in. nominal size aggregato: 2in. = 2%in,

For lin. nominal sizo aggrogatat 2%in, - Mn.
laying temperatures: Materials are to be laid at the

temperatures given in the following
table according to the binder usod:i=

Bitumon binder Tar binder

220-270°F, (105~130°C. ) 160-195°F. (70-90°¢C. }

Rollinz femporaturest Not loss than those given in the
following table according to tho binder useds.

Bitumen binder Tar binder

175 F. {80%.) 140- 7. (60°C.)

— 09 —



=701

EEORTRABESEE OO
SCHEDULE VIT (for Aircraft with tyro prossures less than 150 1b. sq.in.)

DENSE TAR SURFACING WEARING COURSE

3

MATERIALS  Aggrogate: Coarse - Rock or gravel
Fine = Roock or sand
Fillors Iimostone or Portland cement

grading of coarsc agpregate:

R % in. % in.
B.8. sieve Percentage by weight passing
1 in. - -
2 4n. 100 -
% in. 85-100 100
2 in. 30-60 85-100
% in, - 30-50
% in. 0.5 o5
Grading of fino aggrogates:
(11)
(1) Sands
Rock:
B. S.8icve Sand Fine sand
Porcentage by woight passing
¥ in, 100 100 100
+ in. 90-100 9¢-100 100
Ho.l4 5585 55-85 85-100
52 20-40 20-40 A0-T5
" 200 10 ) 0-3

Bindor: Road Tar, Grade AS54/B54.

PLANT Composition of mixed material: On analysis the composition
MIXTURES of the mixed meterizl is to be as shown in the table below.

The percentage rebained on a fin. B.S. sieve is not to vexy by
moeres than plus or minus 5% from the specified figura. ‘hen
tho percentage varies from that in the table the percentagoes
of the other constituents sre to fall within the limits

shovm in Figure 3. All percentages are bazed on the total
woight of the mixturs.

{Contd.}
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SCEEDULE vIT (Conta. )
DENSE TAR SURFACING WEARING COURSE {Coentd. )

PLANT
HIXTURES
ECont&.F Compoaition of mixed material (Contd-)
B _
Percentags by welght —]
] hgerogate
Fractional Type of Aggregate pageing din.
voide in fine dggregate Bindep bagsing but
compacted agerogate rotaineq No.2060 retained op
dry filler on 4in. B. 8. 5icve Yo. 200
B.S.sleve B.S. aieve
nin. [ maxd min. nax. { min. [ max
04 3-0. 4 (1) Rocx 45 6.7 [ 7.8 9.0 11.81 35.4 1 39.3
(1i) Sang 45 6.1 17.01 9.0 [11.8 36.2 1 39,9
0a4-0.5 (1) Rock 45 7.2 [8.3] 1.9 |11.0 35.7139.9
(i1) Sana 45 6.6 17.50 7.9 [11.0 36.5 [ 40.5
Hixing temperaturen:
Aggregate Binder Hixed Materi;;_]
S
Yot to_excoed 200-220%p. 190-2202?.
220°F, (95-105%c.) {90-105%. )
(105%.)
REQUIREMENTS Compacted thickness of course:  As indicatod and within the
FOR LAYTRG following limitges
UIXTURES
sl UHES

For Zin. honinal size coarse agegrogate: 1in, 1% in.

TFor Lin, mwminal size aoapme agerogates Ilin, - lﬁin-

Laying tevperatureg: ¥achineg laid - 175-210%F,

(80-100%,)
Hand laid . 185-210%.
(85-200%,)

Bolling temperaturas: 140-175%, {60-80%.)

NOTE:  mye above Schedule ig 4n accordance with Britigh
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-SCHEDULE VIII

PERVIOUS BITUMEN MACADAM FOR SURFACING ON FRENCH DRATIS ONLY

MATERTALS Aeprogatos Rock, slag or gravel

Binders Petroleum bitumen, Grade 300 pon.
PLANT - Composition of mixed materialt On analysis, the composition
MIXTURES: . " of the mixed material is to be as ghown below. All

poroentages are to be based on tho total weight of
- the mixtures-

Apgrogate grading:

Paeroaentags by welght
B.B. sleve pasgaing
Lin. 100
1l in. 80-90
% in, 10~30
% ine. O

Binder content:

Tercentage by welght of
mived materials 3 to 4.25

Mixing temperatures:

Pemporature of eggregate | Temperature of hindei'

Min. _ Wax. Min. Hax,
150°F. 250°F, 200°F, 275°F.
(66°¢.) (121°c.) 1 (93%.) | (1357¢.)

REQUIREMENTS Compacted thickness :of surfacing: 3%ig. to 4Ein.
TOR TAYTNG  Laying tomporatures Between 150 F. (66°C.) and

PLANT 200°F, (93°C.)
MIXTURES Rolling ‘bemporsturo: Not less than 110°F. (437C.)
Rolior waightbi Hot exceeding 3 tona.

e 102 -
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PARTICULAR SCHEDULE

for

OPEN-GRADED MAGADAM FRICTION COURSE {See Notes bholow)

il agate

Binder

Filler

Apgregate
Gradin
'iincluding

filler)

Binder
Content

Mixdine
Temperatures

Rolling
Temperatures

Rolicgr
Weight

Compacted

“Thicknces

Surfnce
Aceuravy

NOTES ¢

Crushed rock from one of the following groupss=
Basalt, Gabbro, Granite, Nornfels or Porphyry.
Crushing Value. Het moro than 16%

Flekiness Index. Not more than 25%

Stripping. As Clauas 1004

Petroleum bitumen. Grade 200 pen.

As Clange 1008 except that at least 13% by weight of
total mixed material is to be hydrated lime.

P

‘B.S. Bievo % by wt. paasing
% in. | 100
2 in. ‘ 90100
Z+ in. 40=55
% in. 22-28
No. 200 3-5

Percentuge by wt. of total mixed material.

4.7% to 5.25.

Aggregato 1752F - 2502F
Binder 200°F - 275°F

Not less than 160°F.

As Clause 1019 except that rollers are to weigh
not iocsm then 6 or more than 10 ton.

Bl

in. Tack Coate. Bitunen emulsion over the
agphalt wearing course at 15/20 aq.yd./gall.

As Clause 1021.(v).

Thig mixture i for rumways only, (excluding runway—ends) .

It allows the free penetration of surface water to $he under—
lying layer, whioh is 1o be a densaly gradod impervious wearing
¢ourse of high stability in accordance with Schedules I or V.
It i %o be of uniform compacted thlckness throughout and
Materials and Workmanship gonerally are to be in accordanoce
with Sub-Section A of thia PART of this Specification.

—i 03—
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Grade
Property
10 pen. | 100 pen. 200 pen. | 300 pen.
Penetration at 25°C. (71°F.) 70 + 10 | 100 + 20 | 200 + 25 | 300 + 30
Softening point °c. (°F.)
Min. 45 El:.:s; 51043 34 (93% 30 286%
Max. 55 {131 49 (120) | 42(108 99
Loga on heatlng for‘5 hours
at 163°¢. (325° F.) _
a) Loss by wt. (%) max. 0.2 0.5 0.5 1.0
b) Drop in penetration (%} max, 20 20 20 25
Solubility in carbon disulphide
(% by wt.) Uin. 99.5 99.5 99.5 99.5
Ash cortent (% by whe) Max. 0.5 0.5 0.5 0.5
FETA E B B o0 ox — Ao o
Property (rads
AB4 B.54 B.58
E.v.7. (°c) 54 + 1.5 | 54 & 1.5 58 + 1.5
Vator lax. 9 by wt. 0.5 0.5 0.5
Distillation
a. Oils bclow
200 C. Max, % by wi. 0.5 0.5 0.5
b. 200-2700.% by whe 1«35 0-3 0~3
e 270° = 300°C.% by wh. 2 -1 2 -1 16
s+ c. Max. % by wh. 10 10 3
Boftening point of
residus o
(R &B.) ¥ax. °c. 56 52 56
Hatter
ingoluble
in
toluene Max. % by wt. 26 26 28
Specific
gravity at 15 5°C, /15 5 C.
Hinimuom 1.135 1.135 1,140
Fals.im-ﬂ 1 ° 275 1. 280 1 . 280
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Airport Type and Runway Lengths
(eneral Aviation Adr Carrier
Ezxpecled Asphalt
Serrvice Life Parement Type 4800 and Less LE500-6000 60007500 7500 and More
Quality | Cost | Quality ! Cost | Quelity | Cost Quality | Cost
Choice | Chotce | Choice } Choice | Choice | Choice | Choice | Choice
Asphalt
Concrete 18t 6th Ist 5th 1st 3rd 1st 18t
Long
Msacadam* 2nd 5th 2nd 4th 2nd 2nd
Plant Mix ard 4th 3rd 3rd 3ed st
Mixed-in-Place 4th 3rd 4th 2nd
Medium
Multiple Surface
Treatment 5th Ind 5th ist
Short Single Burface
Treatment 6th 1st

*'Cost choice for this type of pavement is variable, depending upon local conditions and the availabilily of crushed aggregated

FT6 F7AT A MEEDT AT o VEIAE
PAVING CLIFATE
USES Hot and Temperate Celd
Alrfields
Runways 60-70 120-150
Taxiways &0-70 85-100
Parking Aprons 60-70 85-160
Highways
Heavy Traffic 60-70 85-100
Medium to
Light Traffic 85-100 120-150
Streets
Heavy Traffic 60-70 B5-100*
Medium ro
Light Traffic g5-160 85-100
Briveways
Industrial 60-70 85-100
Service Sration 60-70 85-100
Residential 60-70 85-100
Parking Lots
Industrial 60-70 60-70
Commercial 60-70 25-100
Recreational
Tennis Courts 85-100 85-100
Playgrounds 85-100 85-100
Curbing 60-70 85-100

* 60-70 penetration normally used for shiet agplalt (Type VI

Mixes).
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