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Tab.1 Technical specifications of SBR emulsified asphalt
i I BRR R RIS FRERERE Y g
FA WFLEE O RTHA OB REY A 0/ i i AR (=4 BB
/% E25  &H/% 0.1 mm (15 °C)/em LW/ % ¢ bd P pA
BARZR <0.1 BRI PR HEF(+H) 2~30 =62 50~300 =40 =>97.5 <5 <1 =>2/3
HIGZER 0,01 181 -+ 13 63 69 - 98. 1 1.6 0.8 2/3
() HEEH T LA [ a2 L 25 4k 45 5 AR A 4 5 R 0. 206.0. 4%,

5% SR 0 37 4 R 3G L0 L7 4 9. 5~
19 mm MR BRI ARAT A 2 B 7 B% 1 i
THARMIE)JTG F40—2004) F3K.

(4) £ 4

WFSE R A Tl 21 4 A 5 M 5708 EE 59061 L AT
BN 77 AL SRR LT 4 B Wy 27 4 K R K 4 4
MZ ALY ARG R WFR 2, /M AN E 1 FrR.
1.2 4% i

5% R IR A R 9 e WL 36 3. Horpopr S kL 4B

(b) 1Y) £F 4k
A1

(a) RBELT4E

0.6%0.0. 8%, BIJ5 2R HsME .
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Tab. 2 Fiber technical indicators
YR FHKE/mm GKE/Y W7 K 3R 0%
R £ 4 6 <1.5 <16.2
W4 £ 4 1.0~3.5 <1.5 —
AR L 4 <6 <5 —
KR4 6~12 <1.5 <3.1

(o) AR J5i % £F 4

FREXAAH
Fig. 1 Fibers in the study

() ZoE £ 4t



64 A # # I K ¥ F %60 %
*3 AEALEBETERLSHNAR
Tab. 3 Gradation of mixtures with different fiber contents
R I/ %6 38 3 T B G LR S 5 A E %

14 RAP 9.5~19 mm AR HLE® 8K 26.5 mm 19mm 9.5mm 4.75 mm 2.36 mm 0.3mm 0.075 mm

0 67 10 20 3 100 97.3 62.9 36.4 16. 6 3.8 0.8
0.2 67 10 20 3 100 97.3 63.2 37.0 17. 4 4.8 1.7
0.4 67 10 20 3 100 97.4 63.6 37.7 18. 3 5.7 2.6
0.6 67 10 20 3 100 97.4 64.0 38.3 19.1 6.7 3.4
0.8 67 10 20 3 100 97. 4 64. 4 38.9 19.9 7.6 4.3

2 AR T IE AN Y ik

AR i i
SR T 2 B sl 56 Oy vk B 1 L R e
M 63.5 mm, BELA N 100 mm. 3244 5% B )5 AR
AHMEFE R 342,60 °C T 3#4E 48 h.
EEHRNELANLTAESE R : P ERGE &
1.2 kN, FERG HE & 1.8 kN, T/EH % 35 Hz,
PR B AF1E] 60 s,
2.2 AL 5 ik
WRIHCLS s TR U0 B TR A R 56 B )
(JTG E20—2011) it A ZE b 48 5 K40 « 0 5 TR
AR ERGR I ) (T0719—2011) #E 4T 42 Bk 56 LU
TR ¥ T AR TR A kL A IR 1 fE.
MR I T AW S 5 TR A Rl 56 B 2 )

2.1

* 4

(JTG E20—2011) Ji B = 480b , U0 310 st s R~
ANGE AR R R AR B 0 IR AR i R )
(T0715—2011D) #4725 i i 560 LASF M 2 B AE IR &
BHIK R BT R .

WA CON s TR KW R A BRI B )
(JTG E20—2011) #F47 ¥ 7K B 8k IR 3 56 | o il 5%
450 LA TEAN ¥ T4 TR A R KRR e 1.
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5 i v DR U A o e A K R SRl R 4 4B e
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Tab.4 Maximum dry density and optimum moisture content of cold recycled mixtures with different fiber contents

AT B R T RRTEE/ (g cm™?)

IEZEAR: 3 e =L Sy &

2] YA Y
0 0.2% 0.4% 0.6% 0.8% 0 0.2% 0.4% 0.6% 0.8%
G 4T 4 2. 241 2.239 2.226 2.217 2. 206 3.7 3.9 4.0 4.2 4.3
YA Y 2.241 2.238 2.227 2.216 2. 204 3.7 3.8 4.0 4.1 4.3
NI 2.241 2.237 2.224 2.215 2.203 3.7 3.9 4.1 4.2 4.4
KR4 2.241 2.239 2.227 2.218 2. 205 3.7 3.8 4.0 4.1 4.3
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PETFRAE 48 h Z 5 I 1 B 2o i, AR 4 1
508 JRE e DG D U G 3 e (R L AR W 95 B S TR 47 4
BREGHARS I F mAEH & WL 5.



%1

HNESZ: AENLCHEALBLERGHBEAREEY T 65

k5 FEAALBEABARAGBANT T RE
Pl
Tab.5 Optimum dosage of emulsified asphalt for

cold recycled mixtures with different fiber

contents

TIVEF YR i T AW R %

R |

0 0.2% 0.4% 0.6%  0.8%
R 27 4 3.9 4.1 4.4 4.6 4.7
LR YA ] 3.9 4.1 4.3 4.5 4.6
NGiE$a R 3.9 4.1 4.4 4.7 4.8
LR Y 3.9 4.2 4.5 4.6 4.7

M1 5 Al AL, B 2T 4EB A i 3 . v PR TR
AR A FL AR I A L R IR D [R] H 40
R —RE S YRR At 2 75 0 7 f 2R A R
T, AT 2T E45 2 3 0, FULAC 0 75 e L T HE K.

H1 % 5 [F]IFAT 0, Bl 2 2 45 i i H o L FLA
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VA BBk o i 2 (o A5 LA T L 2 1T BR%  fi J2 A A1
LA I AR .

3.2 R YiiB R B BTN A IR A R T P i
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(0 g il B G 1 B 12 T
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Tab. 6  Effect of fiber content on high temperature

stability of cold recycled mixture

TN EF i B XN SR E /R » mm— D)

£ 4 J5 R
0 0.2% 0.4% 0.6% 0.8%

PR 2T 4 2465 3650 3722 3383 3105
KTt 22 4 2465 3862 4410 4156 3752
R YA S 2465 3152 3430 2995 2688

XA 2465 2655 2920 2583 2475

i 6 AT, v A TR A R Y 2l A2 2 JiE Bl 27
Y15 B B e S 1Y R /N X RO R A RS
LR YRR A Jn S RE B RUIR S5 4, TR 5k B 2R A A
DAL i BT I 5 i) AR DL 5 p 9 0] A I D)

AT g B8 A P BE 42 1 5[] IR 303 7 15 28 2 i) 7 A
Wy BRI AL~ W R (5 45 445 g 90 7 I I 5 38 R L o i
SF YR A5 AR AR 22 18] A 5 TR A0 4 5 . DA T
AR T S R BIR TSR (H 2 27 dr 35 5K
T E AR LT HE AR R I B 2 O Ve B AR TR A R )
S5 A ORURE SR BT T L s BRI L B
R0 | SRS RE L Rl 2 I/

27T FRGSREE BETAEERAH
o B M

Tab.7 Ratio of dynamic stability of cold recycled
mixtures with different fiber types and
dosages

T B £ 245 4 % 0 sl AR E B L
0 0.2% 0.4% 0.6% 0.8%

KR £ 2t 1.00 1.49 1.52 1.38 1.26

K F L4 1.00 1.57 1.79 1. 69 1.52

) 4T 4 1. 00 1.29 1.40 1.22 1.09

TR 4 1. 00 1.08 1.19 1.06 1.01

7 ATHL Y RERLF 4 R TR L% 0 Y
ot XA YRR BN 0. 400 B, XN A9 ¥ B
ARG B E ERK SARBAgEMLIL, B4R
AR AR Bl R e BE 43 4R 52%6.79% .40 %
19%.

ZE LR, R BT R £F 4 X0 1 2R TR A RS IR
RO MERESRE T U I iy A e B ol 0.4 %

(2) XA R Be 24 1 e 19 52 el

L1 Y45 5 0TV TR AR TR A RMIRIR BT 2L PE R 1Y 52
M) DL 3 8. & v 25 v 1 AR AH X {H 2 48 4F 4k AN [F] 48
RIS R S A4 m S R
1H.

i % 8 W1, ¥& P AR R G R 25 L I AR Bl 2T 4t
B r 8 E e RN, X A it m T
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A BABER] B 5] oy B T AE 2L Ab R B T MR B
YER 48 A0 25 4 ] W e AR L 25 i e I 3o 7 v 11
A H , DT A R0 b B LE T 2 80 7= A Fn k.
MY B B S A S BUOR 5 AL A bk
25 TR AR B ) 2 55 A
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Tab. 8 Effect of fiber content on low temperature crack resistance of cold recycled mixture
TN Y5 T S AE /106 IRLE R 37 3 TAE PO
LAY
0 0.2% 0.4% 0.6% 0.8% 0 0.2% 0.4% 0.6% 0.8%
s 4 1883 1955 2 130 2 244 2 155 1.00 1. 04 1.13 1.19 1.14
T 2 A Y 1883 2017 2 088 2184 2 088 1.00 1.07 1.11 1.16 1.11
1) £ 4 1883 1938 2024 1989 1903 1.00 1.03 1.07 1.06 1.01
EdiecER 1883 2043 2 166 2219 2113 1.00 1.08 1.15 1.18 1.12

ANBEAYEM L A v AR TR GRS H0 N A 7

SRR 19%0.16%.7% .18 %.

VR Rl B 224 50 B8 HE R P VR R AT B R 2
LU . 5% B AR S N IR KA G B MR AR E BE =2 L

25 L R R A e IR DT R RE iR 4 B i IV LA 00 5 v PR A IR SRR R 2 k. iR 9
BEHR0.6%. R VPR AR TR A R 0 VR B LR R 1L AR P AR E
(3) % 7K B2 M Y 52 Wi JE Bt 2T 245 1 1 42 s S 1 R e L (H B R R
LT YE 45 RV AR TR GOR K RS M A8 52 1 DL A BE AN, BT 2 %o 2L A6 O 75 ¥% 1542 TR B Ry
R ORPHIAERIEAEARB R RKRESEKL  KEREEZRACRI AT,
45 R 5B A4 i 45 R (.
k9 HA4UBEMAABLERAGHAKRETHNI W
Tab. 9 Effect of fiber content on water stability of cold recycled mixture
THFEBETRRBEE/ % TV YR T 5 PR AR E B A (E
L YA
0 0.2% 0.4% 0.6% 0.8% 0 0.2% 0.4% 0.6% 0.8%
BHR LT 4 93.8 95.0 95.7 95.0 93.3 1.00 1.01 1.02 1.01 0.99
W £ 4 93.8 94. 6 95. 1 94.4 93.2 1. 00 1.01 1.01 1.01 0.99
KRR 4T 4 93.8 95. 2 95.3 94. 5 92.7 1.00 1.01 1.02 1.01 0.98
KR LT 4 93.8 95. 0 95.0 94.3 93.7 1.00 1.01 1.01 1.01 0.99
- TENA B T R B AR L TENE YR T VR B LR H AR X
T 0 0.2% 0.4% 0.6% 0.8% 0 0.2% 0.4% 0.6% 0.8%
R Mg 1 4 72.9 73.4 73.4 71.0 69.5 1.00 1.01 1.01 0.97 0.95
7/ 72.9 73.0 73.3 71.2 69. 6 1. 00 1.00 1.01 0.98 0.96
J K 4T Y 72.9 73.1 73.3 70. 3 68. 4 1.00 1. 00 1.01 0.96 0.94
LR LT 4 72.9 73.2 73.2 71.2 69.3 1.00 1.00 1.00 0.98 0.95
4% @ FHE 09 SR WD R ) 4 BT o e
(1 Vo A TR S B T 0 1 3 BRer 4 (R bt R VR e bF . P e I 2 B R

o5 SEHE A /N, I e B 4 FETdErh, KRB R 21

HEm e e R A, S el B O 0. 400, 5 A

IMEFHEVe PEAE IR GORMH LE L SRR BE T $2 5 79 4.
(D PAR A BHRIRTTRYERERE LT 445 &

0. 6%, 5B INEF 4 Ve P A R A BT HL L 25 1L

AR TR 19 0.
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Effect of fiber on pavement performance
of emulsified asphalt cold recycled mixture

JIANG Yingjun®', WANG Ruixiang’, LIU Peng’. CHEN Zhejiang’

( 1.Key Laboratory for Special Area Highway Engineering of Ministry of Education. Chang’an University,
Xi'an 710064, China;
2. School of Highway Engineering. Chang'an University, Xi'an 710064, China;
3.Jinhua Highway Administration Bureau, Jinhua 321110, China )

Abstract: The influence of fiber content and fiber type on pavement performance of emulsified
asphalt cold recycled mixture was studied by vertical vibration test method. This method has better
correlation with compaction effect in construction site. The results show that with the increase of fiber
content, the dynamic stability, bending strain, freeze-thaw splitting strength and other road
performance indicators of cold recycled mixtures increase first and then decrease. In addition,
compared with the cold recycled mixtures without fibers, the effects of four kinds of fibers on the
water stability of the mixtures are not obvious on the whole. The cold recycled mixture with lignin
fiber has the best high temperature stability. The dynamic stability can be improved by 79% , and the
optimum content is 0. 4%. The cold recycled mixture with polyester fiber has the best crack resistance

at low temperature. The bending strain can be increased by 19% . and the optimum content is 0. 6 %.

Key words: vertical vibration test method; fiber; pavement performance;cold recycled mixture



