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Experimental performance and application analysis of plastic waste
fiber-reinforced cement-stabilized macadam

YAO Jialiang ' , YI Wang' , ZHANG Tanlong * , YAO Ding'

(1. School of Traffic & Transportation Engineering, Changsha University of Science & Technology,
Changsha 410114, China;2. Hunan Road and Bridge Construction Co., Ltd., Changsha 410018, China)

Abstract: In order to study the mechanical properties and deformation characteristics of cement
stabilized aggregates mixed with modified waste plastic fiber materials, relying on the Huaizhi
Expressway project, a test road was paved to verify the feasibility of waste plastic fibers applied to
cement stabilized aggregates base layer, and to put forward the mixing process of cement stabilized
aggregates mixed with waste plastic fibers. The test results show that the splitting tensile strength and
bending tensile strength of cement stabilized aggregates can be significantly improved by mixing
appropriate amount of modified waste plastic fibers. The split tensile strength of cement stabilized
aggregates at the age of 7 d increased by 71.4% and the flexural tensile strength increased by 13.1%
when 0.30% of modified waste plastic fibers were added. Adding 0.30% of modified waste plastic fiber
can effectively reduce the dry shrinkage deformation coefficient and temperature shrinkage deformation
coefficient of cement stabilized aggregates. The investigation of the paved test road showed that the
core samples were qualified in terms of unconfined compressive strength, and the crack-resistant
performance of the cement-stabilized crushed stone base layer with waste plastic fibers was
significantly improved.
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Fig. 1 The cracking of cement stabilized macadam base
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Table 1 The main technical indicators of cement
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Fig.2 Morphological characteristics of waste plastic fibers
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Fig.3 Dispersion of waste plastic fibers in water
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Table 2 Physical properties of modified waste plastic fibers

TiH TR FARE R TP
K/ mm 30 12 ~40 i
B4/ (10°m) 41.5 25.0 ~50.0 ey
B3R %/ MPa 512 2450 ey
PRI/ MPa 3600 >3 000 G
Wi/ % 28 <40 i
T 8/ % 99.0 >98.0 s
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Table 3 Grading of aggregate

T fLAH R f/ mm ARG i 43 30 W 3 % %
31.500 100 100.0
19.000 68 ~ 86 72.3
9.500 38~ 59 52.6
4750 232 313
2.360 16~ 28 26.7
0.600 8~ 15 144
0.075 0~3 22
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Table 4 Test results of standard compaction and compressive

strength
gy g | DN TR SRR 7 AR
(gem™) % MPa
0.00 2318 40 34
0.15 2.348 4.1 3.5
0.30 2,410 43 36
0.45 2.383 44 i
0.60 2.379 45 0
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Fig. 4 Drying shrinkage test

TRAR S B WA 5 PR 2R 150 mmx 150 mmx
550 mm M2 AR, R R AR e VBT
105 “CHEAA P pt T 2 B i e o (s = R
YRR P SR BORS i 22 /NS PRI i
BT, S D AR A RS AR JF I 3 A,
Z 5 AT A A R s T AR A L
T3, P EOEF RS R, 46K
B 8 5 BE GO, AR EE GO A 2% 10 °CL 7E
BEE T G T AR 3 h, TR AR IR 25 AT AY 5 min
FEHCT- 40 4



WAk B, 5 BOM R B A K IRAR T A G A S B R AT AL

E5 BuikiE

Fig. 5 Temperature shrinkage test
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Fig. 6 Effect of fiber content on the compression modulus of

resilience
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Fig. 7 Effect of fiber content on splitting strength
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Fig. 8 Effect of fiber content on flexural-tensile strength
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Fig. 9 Effect of fiber content on drying shrinkage coefficient

222 BHiRKE
R4 P K IR 45 AN 10 BT
750
—=—0.00% .
70 e 0.15%
65k A 030% /
Tl v 045% v -
6.0F —+—0.60% a o
Ssst T o o
5ol * - ¢
M - A
Eas5t s
o= o E
T 40t .
v i
35F e
30F A
2.5 1 1 1 1
20 30 40 50 60

MREE/°C
B 10 fEHErTB% Z2HGHH

Fig. 10 Effect of fiber content on temperature shrinkage

coefficient

MIE10 0] LI 2 B e iR SR T 4K e A E
A 3 AR YR SR e A, 7 ey it B 5 R B AY TR
46 RBUE R H—. R R R BT
P il 7 28 B B 2 R IO IR SR £ A R Bl



% 64

WAk B, 5 BOM R B A K IRAR T A G A S B R AT AL

IK VR 2 WE A MR A IR 48 B G B B . 24
RIGTEEE N 50 ~ 60 “CHF, A H T34 38 7K PR fe e e A1
TR 4E 2B, B A 0.30% 2ot I SRHAT 4 1 K R
EWEA TG R BT 29.4%, 148 A 0.45% Bk
AR LT AR K e R e R IR BT % T
19.1%.

3 FEEEYIES N AR

3.1 WIS

PR IR SRR 2 5 oA Tl SR M B, A
K ELARFN R AF A5 B . 2 21 5T 2240) , BRI L
WM AE . Y2 P, e R E R T
FLBEJRV N T SE R o [RIB O 2 YR} £F A
T 1A 7 25 1) A IO 0 TR S MUK, A K B AR L
PEE T BRRLET A ) 2E K A5 OK U8 WUk B 4% 5
TEL YR AR IR e, . R4 SRR Z B ) T
TSR A S5 K, AT 7= AR R B B 45 1 AL G &
1,808 T AEHY 122 AR

O ST AR 1 28 R A AR, DR A R v
P KRR A i, Q045 0.30% B R 3B 1
B BT KK R E A MR T B A 717 kg )
JEERRIE Y, fEXAMBETT K IRERE B Ak
EARCT TR IR IR 2 . X ST Y fE iR b 78
Gy RAET BHAON , A7 R T MR T 45 A
YRR A RS i Y e .
32 REBRHEMIZRBESHEMESIT
321 Hfer¥iiA

R T BCE A AEAEIR SR T B o HOR B 4 = A
YK PEFRE BB J1 22 PERE . 278 AH G Uk
IBIF 5T LR 20 4 A AR T RE LT 4 () 5 v A+
AL HE T ANE 11 R T A
322 XIBFEGARERE

A 6 VI B 1 BERL £ 4 T K R R E R A A
JERRIAT M AR e A Mk 2 TV R A B 2 TH
3 A [T AKO+000 ~ AKO+100 Bt i% 7 i 56 1% .
B4R 14 em SMA—=13+6 cm AC=20+56 cm £
PE R SR AT A K e e e i B2 o e ot 2R AR
LRI 5N 0.3% , KU EETE 3.5% B JLah -, 3
J10.3% (7K Je ) i o i o S, DA el i 14 4
BT 2K e fa e i W A K2 4.3%, e KT

SR 2.33 glem’s

1 2T Y
K g R0 T peneo s MK
Tk a5
NN
NN

FEF160 s gqo 60's
II % o6 <

B e fRETE
Fig. 11 The mixing process of the mixture

58 AR i B 15 0 i B 114 R S R A I T
SRR, LR EE A R IR 5

RS AEACREAERE

Table 5 Compressive strength of base layer core samples

LR YE4B RR 0.3% Y4B 0.0%
Kllpe s | PURSREE/ MPa | RIUAES | HURGREE/ MPa
AKO0+015 5.2 AKO0+215 5.0
AK0+022 5.0 AK0+222 4.3
AK0+037 4.8 AK0+237 4.6
AKO0+065 4.9 AK0+265 4.1
AK0+074 4.7 TAKO0+274 4.7
AK0+086 5.1 AK0+286 4.7

TR BT U (9 - X558 R 7 il 2 0K
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R>1—7¢ (1)
KR OB SR S , MPa;;
C, iR B 45 R 1 25 R BN 5
Z, R hm M T 25 43 A 2 v B R UE 200 AR Y R
B, A 1,645
15 AP £ 4 i B 5 Al i B 1) BT T 3
539k 4.95.4.57 MPa, = (1) 35 AT A5 250 1 °F-
YRR, 908 3.20.3.39 MPa, Hit ol WL,
ol % B ) iR B X0 SR, (HAB O I BB AT A it
BT 5 s 55 B
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Table 6 Statistical data table for base layer cracks
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IR B . X
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0.0 8 12.5 3 5
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