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Influence of Fiber Content on Pavement Performance of
Polyester Fiber-reinforced Asphalt Mixture

ZHOU Qun, RONG Hao ", WU Changxia
( Guangxi Transportation Research & Consulting Co. Ltd, Nanning, Guangxi 530007, China)

Abstract: Marshall Test was performed to find out how to improve the application effect of asphalt mix-
ture. The effect of two types of fibers with different contents on Marshall Index was investigated to deter-
mine the laws of influence on relevant indexes. The results show that the optimal usage of conventional
asphalt mixture is proportional to the amount of fiber added. Specifically, the optimal usage increases
with the amount of fibers added. However, when the amount of fibers added exceeds one threshold, the
optimal usage remains unchanged. The more the fibers are added, the more obviously the mixture densi-
ty decreases and the voidage increases. The stability and flow value of mixture increases as the two types

of fibers are added. In particular, the stability and flow value undergo a significant increase when the

polyester fiber-reinforced mixture is added.

Key words: polyester fiber; asphalt mixture; Marshall’s test; mix design

T, el TE 7R R ) 4% o il A 3, He v vy 2
RAPERERE L, ECERNAEZ T,
T IS TR 2354 14 > B 8 42200 v A5 R I LU 481 1 L K
Fidio AT BRI T T A 18 M BRI an i 4
W TR G RE Y T R R I T Y A
— R, W IR R Y B T M e R 4 R
T RE IR BT 2 RE AR R ERE . HL B =
Fpfdt FHPE BB 22 [H) AH B i, O B 2R HIA%L 58 30 % 1
oL B S A AR R 2l R BT LA & e % 4R
e [ R T AR P, 4 T S e R Z , i vy
Y75 B #9:2020-01-02
EEWB . WE SRR E (R AB17292035)

AL 1] 1 3 ) 6 TP ORL A0 A JA B T SR AE R,
S AMG K R sh B FEE Y s R 4T L
TR AT B £ 4 T 5 0 7 TR R 5 1 kS A A
(972 T AR A W T i R I R
ISP PN TP N SR
LT i e AT AR ET A A5 7 TR R v A IS A S el
STRZ , MAEG A deh, R4 R M T
B (0 0 T P AT 1) of B i T 24
FHEN 75 8 B A D o sik A3 6k 10, RE RS 2 i i 75
BT 1 ) 2R

TEF B JARE(1968-) , 2 TP B N, AR, g AR , 020 -5 3ol 7 208 8% O T O P
« WIAEE R0 (1982-) , 55, INARFEMN, TRRASBRA + , 5 2 T R , Ao B9 R 22 TR TR A BT TR F ST



JEIREAE 2T YEAB X R ER AT HE U 75 1R A RH VR BE A B2 R AT 7S 19

PG FUARET I 7 965 I e T i e o T 2 £ —
AERAY, B TR BC G P BT AR AL 2 Pk I T BT
UFIRE— AR . o TR R IR AT 4 U B R B L
T BT R A 28R, VR 3 T J8 1 i A SR TR 2T 2
A HEAUEHEC & L B SR BT IS BIE T, BF 52 47
A5 RRR AR RE 52 R ML, ] 2D AR 1
B dEAT TS et Rl , %) SR R 4T 4E U 7 R
ARk R IR AR M AR IR AR RE TR AN KRR M AT
T, BE T LF HE 15 10 R BR 4T 4E W 71 IR S
L PR RE B2 M, LA T L3R A — 4> 45 B 0 3R

REFHEIT IR A R HE st Tk o

1 FUEMRIEHRERERNE T &

AT B 445 0 B0 5 AR H b B 4 T PR E L
IR SPIIHT A AR BRI SR T e £
Z 8000 K AR5 P FGE L T B BR LT 4 AF Ak 3
X5, BRI B 0 kS BRI (W R i
RABHAI AR $1E BT T IR iR .

1.1 WERNE

DATR AR A LR TR it T oA 9], HER i
AR EE AT IR T 200 °C, BIF AT 41 4 A i e R 7 i
BER AR =, AR IR 2 AN BE A A A
A2 BOBE, ARAIE R RO . B BLEE X BT
2T Y1t vy RS PRI R AR R N EL Y .

ELAARTRIG AL PR - TR 24 55 i 2 2 (AR R B it
% 8000) 1Al AE , 43 BB AAR R /N8 2 25 4
FOABEAE BRI R 163 °C LR 5 h, 36 4
W B A2 RN o

1.2 MRk

AT JEAL, 5 TR AR M BB 52 £ 4 1) 1K
PERZMRAR K, 21 4 (4 W PR AT L 3 2 A6 ) 2T 4 1
AR A A 7K 8 A R0 B e o o

BLAARIRYS AD BR - HRUW A8 45 1 21 4 (AR RE Bt
F 8000) 1 R iskA , £ B 3 7k T AH [l K/INHg e 45
o REUPI Y 754 S N 2T 4 o, SR 5 A 25
AT [P — DRI A, 1 B4 IR R (IR B
200 °C ,AHXS I EE 90% ) , 36 HUHh A i [i) 08 2% G I
AR AR P T 4 AP AR Ak 10 S G ) HE £ 4
FA IR 7K

1.3 HEHIKE
I A 418 A il L BRI PP £ 2 U 5 A
TS I 224 X6 9 75 1) 7T 45

FLARIRED AP IR - 6 4 PI2E A5 B £ 2 (IR &
B 8000) 45 10 g A HA 100 g Pt i, 76 150 C
RIS R B X5, 2 IR S EER AR R
IS 40 g HCE S LK/ 0. 25 mm (1 (9
o fE R ACE 2 h, 0.5 h A I I 7 A 4V
Ik,

SR A5 PR BR M, vk XHUR A 2R 1 47 4
98 0P E 4 B AT AR I, BB R A A 7 T R B
PR RERLF Ak RESEAS TR R 1,

&1 FEAERIERE

Tab.1 Fiber performance index
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Fig.1 Gradation curves for testing
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Tab.2 Fiber curves for testing
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Tab.3 Marshall’ s test physical and mechanical

index requirements
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Fig.2 Relation between density and oil-stone ratio

9.50

8.50]

s — RBARNA 4
&R __BA025%HR
B 650l KRR 4
= B0 S%EAR
™ 550 FRMA 4

—BA025%K R
sl R4
40 45 50 55 60

A %
K3 BRI LG R

Fig. 3 Relation between void fraction and oil-stone ratio
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Fig.4 Relation between saturation and oil-stone ratio
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Fig. 5 Relation between stability and oil-stone ratio
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Fig.6 Relationship between flow value and oil-stone ratio
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Tab.4 Verification results of high temperature stability and water stability
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Tab.5 Marshall’s test physical and mechanical index under the optimal ratio of oil to stone
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