ES XERE#HeAD ;s’i:
3.3 £BEXFBE(ADE(5,6,7 8)

%@ﬁ%m@(mu Institute) 1 19554 % % Z M % & B & &3t F
MUSDAK » @B S5 REITMALEMAERELBARKAE i%ﬁfz
o HAERBEMT  AKBRTHARBERE - F B &H% A 1955
SF—MEIVTOES8 A B AMAE » AIEAARFENEERE
£ % R AR ASHORWASHOE 34 R R ER Ak AT HYERBBE A
AR FEL BTN ETABALEARARS o B oA ZHI8IF
IRABAMBFFMEMAE » HRAKRSBEM B A B HRE
ﬂﬁ%%?%?l%«mﬁ A )R o 1081 4 AR 42 198441991 %

FRAEIT 0 AP 198445 7] T F £ A % (Truck Factor)w & @ ; 1991481 %
Gl BRAEEGE  AMAABYRAFERE 4 & T Ik iofs 3T
EHRBEERERGBINERFIAGEFHAR>EI L > A SR F
Bl M 43R o LT 5 A ik ALQS-DIOON 4 pr 2 3 7 %

3.3.1 XAXM®E%

1. %@

_ AR FHBaRE SRR \#ﬁﬂ%ﬁr}@'iﬁi MEZHE
VAT PE AR B LA AN th R IR AE o R 4E SR %%éé@&ﬁ%%%i%’
5 Z R % % (Three Layer System) » 4o 5y 4% Fl % 6 R fe bt 0% > Bl & w R
% & (Four layer System) » 4w B 3.3. 1A T o AP R ERB 2R A F H R AF
T EEREMN > AEERIEXRTFTORZEZLRK » AFER
Mzgmabbsitdd  THEADZIER

2. @&
XBERXAZLFFRZEHBNEFLRE M EFEA AR EFAEK
C BRI BEMARABEHAABRE LR FERLILONS » MEIOASZE

m » ARG 2 MR A AT0psi o
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3.3.2 #A;AA

ﬁiﬁ#%#%é’%@#aiﬁﬂﬁ B4 EH A TR > A
izﬁ BRARE > wBI.3 AT BREOLEHRLE R RGN KA
&@ﬁ “%i#%%@i WwhHwE A G BREEEENE
FRBRIARCARBHEBSG L BB ELAB AR E o 7
ETENBEE LRI AT K TFERY coh B ARG E ARA Y ec
aEHZEAZE WwR e B RBBHFRELERARLTY REELS
bt s s EHRBHZBE  weddB R MR EHBAREBEEL KA
g o

& T #l "f"f # o AIF ADAMARZ R A B echo e’ B RE R
REEHRGEAER T RO Ha L o rﬁnurﬁlﬁax'ﬂ%iﬂﬁa o AE B A
TRIHE
| BERBELE RO HREYE et

Hf N BAgFREFZTRERRK
el MR ERFERAAEZIZTBE o
‘bl BRFRBRIEFABRAFZIGH EAMATEARER
7 4E R OM ﬁ'é °
AEA BT AR EG > FRAFIMmEATH T E SRR & fo R
%i’uﬁﬁﬁ%Agklﬁiﬁ ----- #AL > RBEKA

N= 18.4((:)[6.167 % 107(£,) ¥

E )—0.854] (%))

N:484«3P325xur%a)#m(E*y““] (3 4])

HEF N:BKNEZ BT EMERAREK

;44_
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e BRETRBLE ARG ZIRMAYE > mm/mm(in/in) °
E¥: BHERELZHFEMERE > MPa(psi) o
C:BRFREIFEREFNVODRBEFEA(V)Z HHK o
C =10"

Yy
—-0.69
I/n + Vh

AlZE R LRSI HEX AR LGS RSB R EA RS G aH’
290Y% o

M= 4.84[

23‘:@‘ TAE X BRJEYE .
wEASE > £ EREE R TATALL -

N = C(i)"
&

A NIERMERAREK-
. BABRZEARE
crdl AH > RGR G
EXTFTE K

g » my/min/in) o
M P AR ©

1
e =Il(—)"
(N)

C

HEFIBEnbd FRFFFTEMBTZIAE T k!

Method Coefficient Design Methodology from Which Criteria
Determined
] m
Sell 0.0028 0.25 AASTIO Road Test Data and (BR Designs.
Chevron 0.00105  0.223 State of Califomnia.
Nott ingham 0.00216 0.28 TRRL—Great Britain Reed Note 29.
,45,
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AT3% B 7 Chevrongy 422 # éiﬁ% I EHFREENS

N =1365x107(g,)™" (2 #1)

Rl 8% 3T & 5 (RuDR /3 & 701 3mm (0.5in.)

3.3.3 & AZX

1. % A
HH AT LARETERA 0 B RiE 2 ZAKNISKIp)E 4 B by
# & (Bquivalent single-axle Load ' FALME Rl kA B & F o L 54 $ B do T
(1) = % 3t & P’ (Design Period)
4ﬁ$mﬁk%%ﬁ&Mééﬁ%m%&ﬁ%zmm’M%m<
3% 3 R — 4w AASHTO 2% 3t 0% + # B & 20 5 'R (Performance Period)#y 3 i
16 W EAT B 20%E o
(2) kR EBKN(I8KIDF # B K EE T A £
AT Htb a7 2 dm0h 30 & 4 3 R BOKN(ISkip¥ K E s T T 5§ &
¥ 0 7335 FAASHTO 2 3t 7% #SN=5 & P=2 585 2 A4 » ¥w £3.3.1 0
(3) &% F & B % (Truck Factor)
TERIART - E BB & A & o) 80KN(8Kip)¥ 24 B 4 1
TR Ao RHEF kTR

FTERFE=Z (MR BLMEX AT EE TR F)/ A8 im0 E

() &dE R E
Bt FEHZ S REL T L
B FEEER EGi iR R S
2 50
4 45(35-48)
e 40(25-48)
,.46_
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RBEREKE X
TRAAXEFTURAEE TATAFEARATEERKERK

_(+r)" -1
¥

Ed g ZRHFREGTBEREEEK o
r.fAaRREEREKE Y o
nooEREFR oo

(6)3t F &zt @ % (FAD

PAL=353t Bik6h T4 A A8 ><365><+$l FXRBEAERE

(7)%\%’:&%1‘3}\%@#@1?

AR R R AR B BBR A ATpsis k% X F2H8
BER > DA KR AEALERA G B3I 2R K EREF o &
.‘#’T;‘D&Dﬁ‘%‘wulfiiiﬁ EREM o AIRERAEHRA ETRLEY
BEBEZHER K A TREMEY o
(B AMBI R BT —BHKIEPERHRATH2%o

2. M FH M
BHEHEPERMH IR T R AR R MP L (Poissa s
Ratior v )R/ » £ ¥ B F R4 %A & F M4 % Oynanic Modulus » ) ~
B K X 3R o s T 4R BL AT B VL B B A B (Resilient Modulus > M)k & ©
(1) & L3
a. 7k
BRRLBLIBFR LR AH > A LAFTRRBYBRE > A
FEIMERODAELERAEH cAIZH A HBRIEREYTE
B AIBIFEAMELEAGREREENRET > RN BEALS
NZpABKF > HAEALRBRIHZIBHEIELRL B WATANS-10
F & A A o 48 vLA CBR(ASTM D1883 KAASHTO T193) % R4a (ASTM D2844 =%,
AASHTO T190)3K5 4 R # B AMp2 A Kdo F

_47V
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M (MPa)=103CBR
M, (psi) = [500CBR

M, (MPa)=80+38R
M, (psi)=1155+555R

ME VA B X il AR 4% — 13 4 #80F (ASTM D2487) 77 4% & CL > CH ~
ML ~ SC ~ SHESP % % 3 3 M, 48 s 4 20THPa(30, 000ps i) #
b. Bk A B

— R BAL R Bl 3o T

(EFRHER LEB LB > AR A TOIARKRAAR
BT REMAELE ARRAEREZ 24K o

()£ HEER L2 I REIRAE Al —EE LHAELE
HZRE i EHTEALRR AEERRABRAZILEERS
Bt o

()R — MBI KEE LR XBEANC-8MEEE > R LALBY
8o

(DB ERERANEARBRRAEEL > ATHARITERE &
I mBE B AELTT LT ZHEE BT EREHRK
@R REA AERLATERARTLAOM T HT
B o

/iaiofM 18

%%i%%Tﬁm&&ﬁfﬂ%ﬁﬁ%i%%%w%?\ﬁﬁ
R R F BT .

(a) kT {3+ R @EEAL o

(D) RBKRFE LA XM E(KACBR RIERHE) ©

()M &XBmATFMER K B FBEF ©

(DR FRZM S > FERAFAZ N A L AAEEK > EKH
AR LEHAZA L o |

_‘48~
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(e)ARBMAE B EIE > MAFHFIFL AL BRER B

BEN BB LR R E L o
(BRI 32X AT HEH XA TEEN R ARERE > G

2 B ARt T 148 B AR 2 Mo 4 BP 3 M fE o

D. &R
(a)# M L3g ,

BB E EBIASMBE ZR Y S i B AAAASHTO T180% ik D
RORREFRAZYS AL BHABAABER LR TS AHAT
o RV ENG AL o i BABMEM EIE > MAKEREHNER
BE A RS K E A et side)] % 2% A 5 JERY B R Bl 45 4
£ 340 Doy side)l 2% A
(b) gk M i

BAF LRI AR AR VE £ B AASHTO TI180% £ DAF K
BRAEFRZI0% AL o By AEABEAZLERIN2SATH
BV EEE95Y AL o

(DEERRELER - KB
bodk MAL MS-13%3 B> AHSTFTHRE .
(a) e BH W EIAFSAL SS-1RE » B EIREAL SS-25 4 R o
(b)iEF Rk LB SR HHFEASS- 1R LA o
()M &R 2 EH450% vA L J&B # & (Crushed pieces) o & & iR

BIBEXASTAH M HE-HEHMOMEAE B dFTERE

TIHEIE o THREE -l T E KSR L

58 R FHREET AN o R — S RNy o

(3)$LAb B+ R ot 1 KB
AR ERELY>ATRZMA
% LibBRERFaRERRA o
o AR ERAL R s T dgEHRSe o
= LB FRSXTRE S ERA TR
AR FERBLELAAREFFAL L IWHEE  LARFEL e
RETHFik KA EFLRLERIA 2 BEHAERBR TS H6

49,
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MR HSORBE K FERX T HAAATRZ » R H EEREBNS-19.
AELABEFRBLIINERE > RRBEFFEABTFELAERA > R
MR 7%k AERELETARERK(BENHMASBALET)  HF—#
PHMEBMINERL  ARARTAERR YA AREEEZED
oAl FlAAE—BRTRAIRY o REEAINALREERRLE > AR
BERE LR R A £3.3.30
(D KB ~ B g st | |
Uik 4 B b A B B R ﬁﬁéi33MUMMMM
PREZAT BRI FHEHARMELSKE LN KEA > BRELAELSE
100% 5 & Kk 8 A 4k 45 ASTH D1557-C#AASHTO T180-D5 i £ 1% © #7 ﬁf] &
REFXEBRBRATER D MBERBEBWREMEZIFRE  AARBRHEE
AHHNHEFIBILHEARB c RREASRMATGREBEFRELR
NBETFw kI 3. IZMNE o

3. B -

BERRE LB FRRE Ao HARHABALIBEZIHTY
TABECZHE AL EMBIEHBEREFFHRABEATTC
CISCARATCH M E A c B333RTAKRRUBALERTZH
o EhkREMB RN AR w > BREHRAAR > HEL LMD
TR R oRBRBBAETHRABH AN tczakiZ £ 2 A X Qo TFTHFF| > A

REEREMOPE o |

MMPT = MMAT 14+ — 1 |- 3% ¢
(Z+4) (Z+4)

K4 MMPT : A -F345% &% & (Mean Monthly Paverent Temperature) » °F o
MMAT : A F 34 £.:8 (Mean Monthly Air Tamperature) s °F o
Z:H8%EABTZIHRE  In. o

BRARAI=I/IBRFERBEARGBEAXRELBERYRAE o« BIFALE
HRHUTRAARZHERKEAREZBEMHH » wk3.3.50

50ﬁ
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3.3.4 Hmi b

Bm AR EEGEETHADAMEX L R E %t
(wB3.3. KTk o L ¥ PHIFIRRE RS ﬁt‘ﬁlé?ftfé]ux”rﬁf—z
R FEORSNAFTRARERRERBFIREREFHRE o LR R
B3.3.5° F B4 F AR
1.k m PR3 EH
(1)t @EEAL ©
()% A L3EEBEEMR o
(3)dm R Ao Jk & AL o
(4) #F 353 ZMAAT
EHFETHRHERAETRBERER » BRERELE A (IR
FEHE B L RBRERENRDNEARS RT3 30
3. % ﬁﬁ%T%\%mlﬁﬁo
4. HHE R FEERITER2H o
S.REEBEFE o
WEEEKRMRFBE EITRNY > LB FANKEE SEAL=10~2 X
1072 B > 4 EAL#Z 182 X 1078%F > 81| 7 % DAMASE &, 2% it BB EEALA#AIX
1008 > BB & 5 8361 o

3.3.5 it

1l Al e BB ARR S ERAZ B KL HASHTO TIBIAAF R RKEE A
100% A b B meERTHER > M AFALIERIAR imA
SE > TRIRH L @EE o

2.4 AL MS-1EB = 3 EeF > B @& B M= iﬁﬁ&%l%ﬂ.ﬁﬁ)‘éfﬁﬁiﬂ

SS-1BMS-1zZ# 2 > WwHE TR A& 0F > 8] &4 A AL DAMAAZ X BT &

3t o .

.AI%‘%&%‘JIﬂCBRi&R{ﬁiﬁjﬁiMRi/\ﬁﬁ%““h B Ay R — 2@

MoHFRWERT  AAFERENZHEAK

4.“%}‘&& I RHMRBEEFRAT AR EYHE Bk FI5E > #
ﬁ%@%%i%?%ﬁA*a“mz%g’M%*T%E°

O
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FULL-DEPTH ASPHALT PAVEMENT DEEP-STRENGTH ASPHALT PAVEMENT

J;r}; Emulsified Asphalt 5
A

sified Asphalt 55

1
LR _-/1‘ p
-4;:&?‘:‘2%3
S S T
i S

)
s

I
Y

Not to Scale

{a) Full-Depth asphalt concrete and emulsifind
" asnhalt base pavements

Mot to Scale

{b} Pavements with granular base

B3.3.1 AlZMBEER
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E-60



19-4

L

%3.3.1 M@ ¥ EEER £(Pt=2.5, %)

Axle Pavement Structural Number {SN)
Load
(kips) 1 2 3 4 [ 6
2 L0001 .0001 .0001 .0000 .0000 .0000
4 .0005 0008 0004 .0003 0003 .0002
6 .002 .002 .002 .001 .001 .001
8 .004 .006 .00s .004 .003 .003
10 .008 013 .on .009 .007 .006
12 .015 .024 .023 .018 .014 013
14 .026 .041 .042 .033 .027 .024
16 044 .065 070 .057 047 043
18 .070 .097 .109 .092 .077 .070
20 107 141 162 14 A2 .110
22 .160 .198 229 .207 .180 166
24 23 273 315 .292 .260 .242
26 .327 .370 .420 401 364 .342
28 .451 493 .548 534 .485 470
30 611 .648 .703 .695 .658 .633
32 .813 .843 .889 .887 .857 .834
34 1.06 1.08 1w (AR 1.08 1.08
36 1.38 1.38 1.38 1.38 1.38 1.38
38 1.75 1.73 1.68 1.68 1.70 1.73
40 2.21 2.16 2.06 2.03 2.08 2.14
42 2.78 2.67 249 2.43 2.51 2.61
44 3.4 3.27 2.99 2.88 3.00 3.16
46 4.18 3.98 3.58 3.40 3.55 3.79
48 5.08 4.80 4,25 3.98 4.17 4.49
50 6.12 5.76 5.03 4.64 486 5.28
52 7.33 6.87 5.83 5.38 5.63 6.17
54 8.72 8.14 6.95 6.22 6.47 7.15
56 10.3 9.6 8.1 7.2 7.4 8.2
58 121 11.3 9.4 8.2 8.4 9.4
60 14.2 1341 10.9 9.4 9.6 10.7
62 16.5 16.3 12.6 10.7 108 12.1
64 19.1 17.6 14.5 122 12.2 13.7
66 - 221 20.3 16.6 13.8 13.7 15.4
68 253 23.3 18.8 15.6 15.4 17.2
70 29.0 26.6 215 17.6 17.2 18.2
72 33.0 30.3 24.4 18.8 19.2 21.3
74 375 34.4 27.6 222 21.3 23.6
76 42,5 38.9 aa 248 23.7 26.1
8 48.0 439 35.0 27.8 26.2 28.8
80 54.0 49.4 39.2 30.9 29.0 317
82 60.6 55.4 439 34.4 32.0 348
84 67.8 61.9 49.0 38.2 353 381
86 75.7 69.1 54.5 42.3 388 41.7
88 84.3 76.8 60.6 46.8 42.6 45.6
90, 93.7 85.4 67.1 51.7 46.8 49.7

FHR B FHMEFEEFP2.5, =$)

Axle Psvement Structural Number (SN}
Loed
{kipa) 1 2 3 4 3 [
2 .0000 .0000 .0000 0000 .0000 .0000
4 .0002 .0002 0002 .0001 0001 .0001
6 .0006 .0007 0005 0004 0003 L0003
8 .001 .002 .o Koo} .001 001
10 .003 .004 .003 002 .002 .002
12 .005 .007 006 .004 .003 .003
14 .008 012 .010 .008 .008 .008
16 012 018 .018 013 011 .010
18 018 .029 .028 021 017 .016
20 .027 .042 .042 .032 .027 024
22 .038 058, .060 048 040 036
24 .053 078 .084 .068 .057 .051
286 .072 .103 114 .095 .080 .072
28 .088 133 151 .128 .108 .099
30 129 .169 .195 170 145 .133
a2z .169 2213 .247 .220 91 175
34 219 .268 308 .281 .246 .228
36 .279 .329 .379 .352 313 .292
as .352 .403 481 .436 .383 .366
40 .439 491 .654 .533 487 .459
42 .543 .694 .661 844 .597 .567
A4 .666 .74 781 .769 .723 .692
46 81 .854 918 911 .868 .838
48 .879 1.015 1.072 1.069 1.033 1.005
50 1.17 1.20 1.24 1.25 1.22 1.20
52 1.40 1.41 1.44 1.44 1.43 1.41
54 1.66 1.66 1.66 1.66 1.66 1.66
66 1.95 1.93 1.90 1.90 1.91 1.93
58 2.29 2.26 217 2.16 220 2.24
60 2.87 2.60 2.48 2.44 2.51% 2.58
62 3.69 3.00 2.82 2.76 2.85 2.95
684 3.67 3.44 3.19 3.10 3.22 3.3¢
-1} 411 3.94 3.61 -. 3.47 3.62 3.81
68 4Mm 4.49 4.08 3.88 4.05 4.30
.70 6.38 5.1 4.57 4.32 4.52 4.84
72 6.12 5.79 5.13 4.80 5.03 5.41
74 8.93 6.54 5.74 6.32 5.57 8.04
76 7.84 7.37 6.41 5.88 6.15 8.71
78 8.83 8.28 714 6.49 6.78 7.43
80 9.92 9.28 7.95 7.185 7.45 8.21
82 11 10.4 8.8 79 8.2 9.0
84 12.4 11.6 9.8 8.6 8.9 9.9
86 13.8 12.9 10.8 9.5 9.8 10.9
88 15.4 143 11.9 104 10.6 11.8
a0 171 15.8 13.2 113 11.6 129



EALBE R &

EAL Adjustment Faclor

483 690 1034
5 — — =
—
AC Thickne_ss
4t Contact Pressure = 100 mm (4in)
0.9 x Inflation Pressure
3r 125 mm (5in) |
150 mm {6 in.}
2 4
175 mm (7 in.)
200 mm (8 in.)
Dual-Tired Axles 225 mm {9 in.)
250 mm {10 in.})
1]
70 100 150

Tire Contacl Pressure (kPa)

B R (psi)

B3.3.2 EAL= s RAZEH %

£3.3.2 B R HRIEZ E &

TLrafhc Design Subgrade
evel
EAL Value, Percent
10% or less 60
Between 10% & 108 75
10% or more 87.5
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%3.3.3 BRI @R R NEARMOER HIAERE)

Traffic Type Hand Type !
Level
EAL mm (in.}
104 50 (2)
0% _ 50 (2)
106 75 (31
107 100 {4)
>10? , 130 -5

’Asphalr concrete, or Type | emulsitied asphalt mix with a surface

treatment, may be used over Type Il or Type 1] emulsified asphalt
base courses.

BARELaR R NEARSUERRE H5 5 BEL)

Mini Thickne f
Traffic EAL Tratfic Condition inimum Jhickness o
Asphalt Concrete

10% or less Light traffic parking lots, driveways 75mm {3.0in.}°

and light traffic rural roads

Between 104 & 106 Medium truck waffic 100 (4.01n)

108 or more Heavy truck traffic 125mm (5.0 in.) or greater

*For Full-Depth asphalt concrete or emulsified asphalt pavements a minimum

tthcknets of 100mm (4 in.)
applies in this traffic region, as shown on the design charts.

- 98 _
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#3.3.4 ek - KR SHEK

Test Requirements
Test

Subbase Base

CBR, minimum” 20 80
or

R-value, minimum*® 55 78
Liquid Limit, maximum 25 25
Plasticity Index, maximum, or [§] NP
Sand Equivalent, minimum : 25 35
Passing No. 200 sieve, maximum 12 7

“The formulae in Article 5.04 relating CBR and R-value to subgrade soil resilient modulus do not apply to
untreated aggregate base and subbase.

Frozen Subgrace Modulus

Normal Subgrade Mcdulus

Thaw {Reduced) Subgrade
Modulus

Maonth Thaw Started

A ‘

" Month Freeze Started:

A

Maonth

Star

12 Manths

B3.3.3 RERGEHBELIEMREZZE
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S|

- 001 -

i A ot K i

Subgrade Resiient Modulus, M, MPa

B3.3.4 Al M3 @it B #

Full Depth Asphalt Concrete

MAAT 24°C
SLBLRILE WARLEE AR Chv S5 O AR LXK O LAARN REL] SX0 WAL e LAR2A LA iR ALk Rl PRI IASA) ALY XK1 0 GErARLEY LALL LS 0 AR n.nnumnu.n..m.nu LIS ey SR RS RS RALLS UALE! LLAU UL SIS GARLI WAL it e
E E
% A / P - / L, 1 E
E o | A LA A A 4//1 |
E " ,4-/ ’/ // <1 o /;1// ,/ 7
= [ » 3
E AT -1 T A LA A 7,/ g - //,/ E
= PP =1 T A LA dApZdpyd 3
C |~ LA /| 1 A . - -
E et - 4 ] Pz - A Z A H
&1 el BTN P Y AP 4BV ARV y4 =
H = — pARV 4 A | | ’_ E
< Pl A 171 14 o / /1 -
E — o PNt ) e yd . 4 3
E 1 A E
E P -l Y e o [ - /1 o eLle f e Z@ [é‘/ 3
- e e 1 21 e 71 AL 0\’-‘(\ L o,,é. N AL ",@ ALK, 5,‘5 yA 3
- P P « I e N Y o MY V. R 2RSS, A8 ) YT/ SY BN 5y e
E P P T // // % / 4 E
= i prg 1T B
z A P L1 e % )4 / E
= : 5
- 3
Coa i lnvglyes ) | 54 - I SHERAVIRIUH W R TIO] FGSE 10 W H T &1 BRI W S WU T 1 ETT0 /377U A2 (611 FETTY JUT1 IST0 i A L Liniptoeipiobeel i HIEILUT SV SR RS LTTHTHI YRR L.mi

el 2 43 6 7 3990 2 bl 4 S 5 1 33y 2 3 4 S 6 " a9qQe H 3 L8 6 7 8 990 2 3 4 5 6 7 89100

Eguivalent 80 kN Singie Axie Loou (EAL)
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#3.3.5 BEHAEEERL

Temperature Condition Asphalt Grades”
Cold, mean annual air temperature AC-5, AC-10
<7°C{45°F) AR-2000, AR-4000
: 120/150 pen. 85/100 pen.
Warm, mean annual air temperature AC-10, AC-20
between 7°C (45°F) and 24°C AR-4000, AR-8000
(75°F) 85/100 pen. 60/70 pen
Hot, mean annual air temperature AC-20, AC-40
> 24°C{75°F) AR-8000, AR-16000
"60/70 pen. 40/50 pen.

"Both medium setting (MS) and slow setting (SS) emulsified asphalts are
used in emulsified asphalt base mixes. They can be either of two types:
cationic (ASTM D 2397 or AASHTO M 208) or anionic (ASTM D 877
or AASHTO M 140).

The grade of emulsified asphalt is selected primarily on the basis of its
ability to satisfactorily coat the aggregate. This is determined by coat-
ing and stahility tests (ASTM D 244, AASHTO T 59). Other factors
important in the selection are the water availability at the jobsite,

anticipated weather at the time of construction, the mixing process to
be used, and the curing rate.

1{a) 1{b)

1{c)

Determine Initial
Tratfic and

Measuie or
Expected Growth

Estimate Subgrade
Rate, Convert to Resilient Madulus
EAL for Design M,

r
Period
Chapter V

Select
Materials

Chapter V

Chapter IV

Determine Design Thickness Combinations

Chapter V1

3 3

Stage

No Stage
Construction

Construction

Chapter VII Chapter VI

4

Economic
Analysis

Chapter VIH

Final Design

B3.3.5 AlEMR &3

i,
X
anl

=
S
5

J
=
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£ B B E B AD k(1991 Fm)

3.2° STRUCTURAL DESIGN PROCEDURE

The
of horizontal strain at the bottom of the asphalt-treated layer (which
source of fatigue or alligator cracking) and to restrict the amount of
strain at the top of the roadbed soil (which is a source of rutting

amount
is a

vertical

design criteria for the Asphalt Institute method is to restrict the

and permanent deformation). The limiting criteria for both fatigue cracking
and: permanent deformation are based on empirical data. Alligator cracking is

limited to 20 - 25% of the pavement surface and rutting is limited to 0.5 in

over the design period of the pavement. The pavement thickness obtained from

these design charts satisfy the most critical of these two requirements (l).

The Asphalt Institute design procedure consists of the following steps:

~1.

/

Roadbed Soil Testing. This is necessary to determine the Design
Roadbed Soil Resilient Modulus, Mp, for use in the design
charts, as described earlier.

Material Determination. This 1is required to select the surface
and base types to be used in the design. There are several
different pavement structures which may be used for the design of

a flexibl pavement. These includéVfull-depth asphalt concrete
pavements, avements with an asphalt surface and an emulsified
asphalt base, andﬁﬂgavements with an asphalt surface and granular
base.

Since asphalt mix properties vary with temperature, it is
recommended that different asphalt cement grades be used where
different climate conditions prevail. A table giving the
recommended asphalt grades for specific temperature. conditions was
provided earlier. (F}?P) '

Traffic Information. It is necessary to determine the traffic to
be carried by the pavement (in ESAL applications over the design
period). Design 1life is not input directly. Different pavement

design lives can be considered by using different design traffic
volume inputs (e. g., 5 million ESAL for 10 years, 10 million for
20 years, etc.).

Thickness Design. Thickness design charts such as that shown in
Figures 3-3.3, 3-3.4, and 3-3.5 for Full-Depth Asphalt Concrete,
Emulsified Asphalt Mix Type II, and 6 inch Aggregate Base,
respectively, are used to detérmine the required asphalt concrete
surfacing thickness. Inputs of design traffic, roadbed soil
resilient modulus, and a preselected material determination (e.g.,
full-depth asphalt, 4 in aggregate base, 6 in aggregate base,

etc.) are required. Reference 1 contains additional charts not in
this manual.

As an example, assume a 6 inch aggregate base has been selected
for use in the pavement system. If a traffic level of 2 million
ESALs 1is anticipated over the design 1life and the resilient
modulus has been determined to be 8000 psi, then an asphalt
concrete thickness of 9 1inches is required over the 6 inch
aggregate base. This is shown in Figure 3-3.5.
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Figure 3-3.1 Assumed Critical Stain Locations for the Asphalt
Institute Flexible Pavement Thickness Design
Procedure (1).
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3-3.2 Conceptual Drawing of Seasonal Variation in Roadbed
Soil Resilient Modulus Due to Changes in Moisture and
Temperature.



Roadbed
Soil Relative
Month Modulus. Damage.
MR {psi) u,
20,000 0.01
Jan.
20,000 0.01
Feb.
2.500 1.51
Mar.
4,000 0.51
Apr.
4,000 0.51
May
7.000 0.13
June
7.000 0.13
July
.1
Aug. 7.000 0.13
7.000 0.13
Sept.
- 7.000 0.13
Oct.-
4,000 0.5
Nov.
20,000 0.0
Dec.
Summation: Zuf = 3.72
- z
Averagei u' = Uf = 3.72 = 0.31
n 12

Effective Roadbed Soil Resilient Modulus. Mg (psi)

Figure 3-2.4

Criteria.

Roadbed Soil Resilient Modulus, M (107 psi)
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Chart for Estimating Effective Roadbed Soil Resilient Modulus
for Flexible Pavements Designed Using the Serviceability
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Design Chart A-7





