" #5%&()*+

,-1012 34 5
6789:; <=, >?7@ 3 A

14 BC DEFG, 85%/0HI >? JKL
M N?0 PQRSTN?0 UVWXYZ 5

[ \]*_9 a X78
9:; 2b 5&%% [dI9ed 5
Pfghd if jk I % mn=,0pq
r ,stuv 5P,/OHIUV iw
Xy |1z {|}~€ 5

%s,hdPf , ... 3 itjhd I Pf

:19"%0StS% #<(E~24 SZee J
Kstuv9"” ¥,..q "W
<e—\]—"TMN_ «40#Sr>0e )oZ
Y | CEn¥IS ... “%ouvH#Smn=,
i XOFZY z#$~ 5

Pa« -~ -2 e 19'
-2 IF3" Y- Z Y *%»
Y45
Yo¥ae, %AA  4,000Af-AA  XA7%
"/EC;UEE-AA . EE 5 [

z%Ipid QituibNOO 5



, 00078x @ uure

§r OUYPR a 5
4a a a -
944 acb i [#
e éé €'678 & 00
zi IF mi&'()*+9
/012 34 &{ii ()
5
1-35 . "H$1%&

,>?0 yi AR-PQFd°A 00 Sow [
< | 5...616E )jX3jo+ ad AR-PQFC|
= a1 5 AR-PQFC[ 678 «

CE9  xWeili 5
" Xyb 7 & 1012 34

— 20028 * IH35%# OO0 (3jst @dR
5" [ © (BX 1D 912 123 4
B

0*+ - (SAPD)/0 , 12 *+344567891./0



" #$

i st I 78P ‘x1gdQ " E$ ~S7 %&d "
( X “Mu %" 7 *kP) )<+ A, - ®%GA , c/O0 -10 I "
23 523 U4 4 U 5.Xyb 56 @d Mu %789 >
35-50
34>?@ ABCDEF G 2004H 4 1
&0 *+,-. /0123456, 7
19808 <=> 0 +<? d j»y ~ 4+@ d AS
A BCD »¥°%\i 5" 7E d@ 10§"... 23 5
JKSLAHM Mu * Mu *
Flagstaff, -40 (1990) 38 65 (10 )
Phoenix, 1-17 (1990) 43 57 (12 )
Tucson, 1-19 (1988) 38 64 (14 )
*gd > 20y i AR-PQFQ” , F Carlson DD ASU 2002
<=> 0 +G AR-PQFCHGO | “
JOc vy i OGFA R6 5K
0% L P d 80 CD ,°f
MuM9 ~ JO NO A 60" 5
P6Qyp Tenn/0O + &{6 R6 P S
-u9- J O u»y TP 6... Uam
v ~ AR-PQFCTP 6- U

NG 5



W1 >? XuX Y% Z[ 9Uuv \ zY 5
¢cG ] E A pSst I 78gdLM " Q
y O a N?'b 5cd me % f ' 60¢
(0 g) ) éd>? AG 75%h: A
AH | i 8 9:<=>? @A=
B
[6uUsW >? ~ ‘
1ad; 9 »Y 5 78¢£x
P §..~Q jkal %o 5
CDEF
., 3BC>?EFG 85%/0HI
—mc > nopq 5 me 1r 'N
?0FG=,7 BC /0>? 5
GHIJKLMNOJPQIM RS
Q;<=> 9« 0 + ( stu i
#vwx y 6 RQ [ >?I ~
0z9 ZP 30A% [S Tt
u [ 5 zm e P ;<=>{
3Z[ Vo, T 109BC U*“..R
"0 T97BC U R 12BC A
A>? 5
~ ¢=>72 [Z ofe
. >?7 f 566X 9 Jo”
6 5 ,...T1" % AA f4S X
1200«E ~ P 2  ?IP67
8, S 10BC 5
#X '=> <=> V
o eUWe_ 0 + +ad
j {1} TU ' —3% uX76 ~
115VW X US$34,000,000 5




YRS

PS/0HI- C A " 9a o¥j ¢£ 5
| WA § i ™MW 408 S U#vee & ad ¥ . »YOP
L Zu 5
66X <=> Flagstaff 1-40% #v Y
0)jedi3 10cm JO ~ P)i NdB
5cm P| W88 i¢ 2,000r 8=
£1 25Z9 -28A 38C 3 uy-
A Amb6 mc o J¥ 5
10
9 ¢
8
7
6
7 A
&0 5] A
2 A’A‘_ .
: 19808ce  ;<=> /0 +T ADOTU«< ? 14 JAAACS——
A ~ O AVAAA— T T T T T
od 5 Q ADOT &{0»% L ONTYD XS 6A OO
o6 #v 9 v Y 7| W § >
OGP~ ! B6B  ..Q§ 6783y,

1A 3c " A6 ©Tj 2+« «5

"_
20018 - % ®G °t= - Turner Fairbank c¢d Spu (R “ra
" 6Q [ 5
TPF-5(019) v PQ .\ 710 AA 1 3r
N 2005 1 " W 300,000N“r O 789 SBS;
" ' X0 ++ » ~ CD “0 7"Zv«  Ya
" /
E= / &'() abcdefghijkl mn
w {; o(pq Cr s
s ‘ N

25000 50000 75000 100000 125000 150000 175000 200000 225000 250000 275000 300000

@=g==Control L2 ==l==CR-TB L5
SBS LG L4 CR-AZ L1




19928yp* /0 +i Caltransl9 %%,AH sZ cd EAT i CSIRIgdS 1) )A
A'( i HVSIcQ "EE ( v 5HVS< dAAPQ [\ T 9°N —e
br Z¥% 5
80Xs | ) )AA( 9“rA
A~ 5]v# R 3%Q
" EE 75mmJ 0 ” -
38mm "9 o 25mm
” 5 v SAAYSI
X78yp) 78 8l 5
| W 175,000Kr0 J o
[ < ?2z7vr U NO 5]v  IN" m
cyp) )78 | ( 75mm JO G
200,000l hA “ A* X°o + £~ 5
25mm K P ° + A
~"C6 3t mJ 0 A UU
37,000 hA “ A5
38mm « " P»
®wo =A -5°C 9 mcyp) )78
8- | W250,000NhA “r
E E YZzvr 5
.6X v 0E ~06X v O
" 5
05l E “ 0 + st I B
vst I i1 ..&Z'T I
“.u0 XN TRE]]} -
~(€ Af,..T ¥ SIS«
,pE ab XedZAe¥ NN 97NN
o — s” 7 st ! Richard Land 20058 1

31D



~T™M é

A6 cdee # N o -)e -, 00m 9n & ( g) ) @bw
i 00<O0O ~ ‘z7¥ Of» Y4 5
8,000 >qee
g ;zgg ;<=> 4A 6 x@  Flagstaff
3 ceoo. I-40 % O+ P U st...
2 5000 | Uw %JK) )U uv'@
’ - US$9,340,006 ] & AA U9 Y
5,500 AMQ p.= X Bga JK" Ha
5,000 \ \ \ \ \ as5
0 5 10 15 20 25 30
TM§
o i 1-35 !
yb & @ aa®° up e ‘'wcd me i 2s0-
WesTrackl PE I i cd @dB3  ¢,Rg
e) I <Bijl é “() OO0 uv@ 200
4.5%~E  ééiil z ‘97 ° +
«J 5 - 150+
I ypb Overdrivedfi G 20048 12 é 0 00 % 1001
0 »y . o+ f 2>
yuw+ -Witu QOWN 5POme7Yad 50
] ' -l35% a=aY p ON 9
(International Roughness Index, IR)5 0
Avg-Before Avg-After
U9y  » Nt o % p¢S i b@ Q *kG 6) ) ... &]
k P¥% ... "59 0, yo»jl N  »X 9 5

0+ IRI9Q

209 IRI=A 81 IRI5



i ‘uv w EE6
£ uv cd9 Z
™W US$50,0002%);

JO
Po<¢E uvS JK' @Y%
bé¢b

"we « 80%b Qyp

N E

1600
1400 ’
1200
1000
~ 800
©
(79}
2 600
400
200 -
0
el L
<=> 0 + 7™ X Uv B &{BRW S CE
G <=> 0 + % a 78 9; H 6
o i~ Zu 8 78 @ 75

4A (¢
US$7.346EFG



&'('zY (AR)
Asphalt-Rubber Binder
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Asphalt-Rubber Bonding Impermeable Stress-AbsorbingMembrane Interlayer
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Asphalt-Rubber Permeable Quiet Friction Course
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Asphalt-Rubber Optimized Stone Mastic Asphalt
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