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Abstract: To improve the pavement performance of fully recycled cement stabilized macadam and enhance the utilization rate of
recycled aggregate in cement stabilized macadam base layers, fly ash and basalt fiber were used as additives. The effects of these
additives on the performance of fully recycled cement stabilized macadam were analyzed through mechanical and crack resistance
tests, and the mechanism of fly ash on fully recycled cement stabilized macadam was investigated using microscopic tests. The
results showed that the addition of fly ash and basalt fiber improved the mechanical properties and crack resistance of the material
to varying degrees. Microscopic analysis revealed that the pozzolanic reaction of fly ash generated hydration products such as
calcium silicate hydrate (C—S-H) , which filled the internal pores of the specimens, increased compactness of the specimens,

and enhanced the pavement performance of the specimens. This study provides technical support for the high—value utilization of
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recycled aggregates from waste concrete.

Key words: fully recycled; cement stabilized macadam; basalt fiber; fly ash; pavement performance; microscopic mechanism
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Table 1 Basic physicalproperties of recycled aggregates
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Table 3 Amount of admixture added in each test group
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Fig.2 The maximum dry density and optimum moisture content of
specimens with different fly ash contents
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Fig. 3 The Variation curve of unconfined compressive
strength with the content of additives

TRIBY BRI B TE 48% . 44% , 15%KHIEIK
BEAMBKTARBHTR6% ., 8%, HItnl L, A
T K RE AR A R AR R SRR AKEL B
FREIRE ST Z MR EE T, (AR KRS it
o o U] 2 o) B i B e AR AN R R, Y R AT
BER 0. 9%l , I HAEF 2GR By fe i, MCT
HKIBYL 7. 28, 90 d BYAI5E R 5 23% . 22% .
24% ., MIEZRALTLEBEN 1. 2% M50 E T, X
SER R Z A A g e iR P R = AR S5, R
FIMFEAEH, BE KJe KAk, KK 4™ Y& 7
ZRALF AR, 2R A Y A R TR R 2
Farp, PEALAR A e, AR T SR B )t B
R, BB X EUA A TG TE W = 4 DR 45
b, Lo A A 5 W R S, T8 s ) 4E i
%, MRG0 32 S ¥ 5, wE B R T
R 25 b, By xTBY 2o B PR RR S RE I T X
AL,



60 M EIREE 5 M

40 %

12
7d
B 28 d
10 f N X0d
£ N
=08
o
=
0.6 7 Z.
#R
04 %
02
5 10 15
RIS 1%
(a) BREK
12
7d
BR28d
1.0 90 d
<
(-9
= 0.8 N
)
=t
& 0.6
R
0.4 %ﬁ
0.2
0.6 0.9 12
L AEF LB %0
(b) ZHREF4%

E4 BRBERIMSUBETLHLE
Fig. 4 The Variationcurve of splitting tensile strength

with the content of additives

3. 2. 3 0% 0] AR i

H LS ATAL, PO RIRES R e AN R, Ak
PR E Y, TE 10% 355 R Gk B A
X R Ry D i Ry IR AR A R R B AR, L
AR AR BR G5, 8 SR B S, RIH
YU PRI EF S iR BRI 25 55 4k 7K 1 -
WY AR, ¥ TR A TR, RIB W
MBS LU 7E 7 d B PR B3R &y 921. 21 MPa,
28 d BFpL R PIFRALEAH L T 7 d $25F 1 34. 2%, iK%
90 d M4 [ S HE Y 86. 3%, FWATE 28 d I K
SRR KL TE R, B A KR 25 4T ] A
SR T R, KR A YA R A
ORG24 AR E5 8, Re R B S5 AifEH, ik
AT A S T AR K PSR AR ez e, X
RALTUEARZ TP, AR, b
[l gAER PR, XL S (a) A1S (b) ALK L,
IR 5 LR A AL, 28 d BHAMA T 58 A
KoK, 25 b, B AMBEIR AN Z R 2 4

Xt A AR R AR A 0 [l SR B A AR T, A
B IE SR [0S RE ), Al A 52 B W
USFPAL L O R oy i A n N TR WANEIE
W, BIVEEETE, PR R m R A R R

m74d

§ R 28d
1600 f S 90 d
]
% 1400 f N N
o
z 1200 f
=l 7
13 1000 7
Eaad
800 -
Nz 5 10 15
EIRIB L%
(a) MR
7d
1400 F N B28 d
N 90 d
o
S1200f N
ﬂ
= 1000
E
1
B 800
600 AEm 0.6 0.9
L ATHB R %o
(b) ZHEF%

5 HERMESRMNEMIEETH ML
Fig.5 The Variation curve of compressive resilient modulus
with the content of additives

3.3 A MARE

& 6 T, SMBYIRE BRI R B . B
WIRA T Z BT EA N 19%, BLRATHHAT
BRBUTIEL R 16% ., Ky KA H R KE . 45
ARIT 4 R E R KB 1 B FHRIR R R, X2
o, BABEIKIG, RO AR A N AR IA 50 o A
HBBEIKATEN Ca (OH), 45 SRR iz s, K4
A R E FER RO R i AR K 2K 7K Ak s I i
frif, By Si0, TEmERE T S Ca (OH), &
AR, C-S—-H &S, 1 Ca (OH), B &
Wb, i Ca (OH), fRHES Jr ) 32 2] 2, B A
BT %, gk T 5, K T
B2, RO RKE TR, THNAEFEZEHE
SKIVEHT . JZE KA A8 52 ), R K IH S8 AR



33 THATE . SN RE  P KRR A TERE R RS 61

¥y IR By
LR 8 D g
A 0.6 0.9 1.2

%
o
%%
R

KX,
5
K8
RXXTRR]
N
SaSood]
KRR
%
3
%!

.,v
XX
55
%%
XXX
0‘0 <

XS

%

2RR
L
55

o
-
3
XK

R
R

%
o% R
hotes g s
2 3 RS RS RS £
N £ hotes ool K
< KX RRX RS KRR
> o5 R RS R
RS
B i i i =
i RS 5SS 908 pod
N oot R RS 1095% hosesd
K ; 55 A
5 :
P.’.’ P

%
X
29%eS

<K

XXX
X XX
3%

,v
%
09098
S
%
oo
%
%
oS
XK

,v-
XX
55
N
X
o%
%%

,v

X
XS

oot

XXR

X

=
XX
55

,v,.
XX
S9%0%s
X
=
%%
XX

.,v,.
%X
58
35
%
S
o202

%

QXK
5%
K

%
3

%

lmorT,|

SO
S
29%eS

RS o RS §§:§§
s 10X
ER 5 10 15
BB /%
(a) Sk

' WAL E 4
KRBLAEI e 3 P U] T 405

KB 06 0.9 12
300 |
250 |
200
=
B 150 |
g
100
50}
O Kem s 10 15
BB R %
(b) F4ERZE
‘ 22 WU R T4 R
LRATRB % B LT T4 2 5L
R 06 0.9 12
80 —F : : ‘
X 60}
El Z
=
5 Z
& o}
W
&
= o20f
0
R 5 10 15
W REIRIB L%
(¢) THERE

Bl6 mEEBEIBRMEIMNESMIBETLERE
Fig. 6 Bar chart of crack resistance performance index
with varying amounts of external admixture
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