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Study on the Property of Nano CaCO, /SBS Composite
Modified Asphalt and Mixture

CHENG Peifeng, LI Shiwei, ZHANG Zhanming, YANG Zonghao
(School of Civil Engineering, Northeast Forestry University, Harbin 150040, China)

Abstract : In order to improve the compatibility of SBS( styrene—butadiene—styrene block copolymer) polymer and base asphalt,
give full play to the modified effect of SBS and further improve the high—temperature and anti—aging properties of SBS modified asphalt,
nano CaCO, was chosen to modify SBS modified asphalt. The effects of different amount of nano CaCO, on physical properties, high
temperature rheological properties, low temperature rheological properties and anti—aging properties of SBS modified asphalt were ana-
lyzed through three indexes tests, multiple stress creep recovery test (MSCR) , bending beam rheometer test (BBR) and temperature
scanning test (TS). Considering the effect of nano CaCO; on the performance of SBS modified asphalt, the reasonable content of nano
CaCO, was recommended. The compatibility of SBS modified asphalt and nano composite modified asphalt was compared and analyzed
by segregation test. Through rutting test, trabecular bending test, immersion Marshall test and freeze—thaw splitting test, the high—tem-
perature stability, low—temperature crack resistance and water stability of nano composite modified asphalt mixture were studied. The
results showed that, nano CaCO; can improve the high—temperature and anti—aging properties of SBS modified asphalt. Considering the
effect of performance impact comprehensively, it was suggested that the reasonable content of nano CaCO, in composite modified asphalt
was 4%. Nano CaCOj; can effectively improve the compatibility between SBS and asphalt. Compared with SBS modified asphalt mix-
ture, nano composite modified asphalt mixture had better high—temperature stability and slightly improved water stability. The results
showed that the comprehensive performance of nano CaCO,/SBS composite modified asphalt and mixture was good, which was more
suitable for application in hot areas in the South of China.
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Tab. 1 Main technical index of SBS modified asphalt

KT H
Test projects

AR BRZLR

Test results Technical standard

FAJE/( 25 °C,0.1 mm)

. 73.8 60~ 80
Penetration
- i N
SEE/(5 T om) 38.6 =30
Ductility
KAk 5
?MJC“‘“/C’C . 0.5 _ss
Softening point
iy Pg o
éﬁr;/g135 C,Pa-s) 0.45 -
Viscosity
b bR A 3% %
PP A/ (25 °C, %) 20,0 65

Rate of elastic recovery

R2 K CaCO, TEHARIEIF
Tab. 2 Main technical index of nano CaCOj;

g H e BREER
Test projects Test results Technical standard
M7 i} b “‘/i(:
PRIRLEE 35.0 <60
Average particle size
. n] 2, -1
Hﬁ%%ﬁf‘/\/(m g ) 32.0 =20
Specific surface area

VAR
K9y (%) 0.4 <0.5
Water content
H

=

Whiteness 95.0 93
pH 9.0 <9.5

(3)IRARIHEL. R AC-16 B H IR A K,
RECHB I 3, HAER AR BN X om0
WM A K . HIRG B G i 1T SBS
PR T TR AR S 48K A B I T TR AR R
FEWH RN 4.7% 5. 0%,

1.2 #4K CaCO, EEK MBI H &

H SBS BtV T 7E 160 °C B 5148 R in#h & )

RICIRZS | o el BRI 2L 800 v/min HEFEYI T,

®3 AC-16 HEREMRBEANL
Tab. 3 Aggregate gradation of AC~16

yﬁ.%’ﬂ‘/m.m 19. 00 16. 00 13.20 9.50 4.75 2.36 1.18 0. 60 0.30 0.15 0.075
Sieves size
IR (%) 100.0 95.0 84.0 70.0 48.0 34.0 24.5 17.5 12.5 9.5 6.0

Passing rate
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B E R0 2% 4% . 6% . 8% 2% 1% in A\ 4K
CaCO, , FFII T R R , 8 FH v 3 5 U0 {00 3L
PEATBT Y, 5 VI R Ry 5 000 /min, 5 Y1} E] Ky
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FESAE T RBEFEBT DI AL 2, LABEAE A 56 SBS 2
P .

1.3 REH*
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IR EHRIG AR Y (JTG E20—2011) Hr i 36 5 vk
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(2) WA PRI . >R Anton Paar 24 /] A=)~
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Fig. 1 Effect of nano CaCO; dosage on penetration of asphalt
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Fig. 2 Effect of nano CaCO; dosage on ductility of asphalt
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Fig. 3 Effect of nano CaCO; dosage on softening point of asphalt
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Fig. 4 Effect of nano CaCO; dosage on J, of asphalt
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Fig. 5 Effect of nano CaCO; dosage on R of asphalt
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Fig. 6 Effect of nano CaCO; dosage on S and m of asphalt
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Fig. 7 Effect of nano CaCO; dosage on R, of asphalt
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Tab. 4 Results of segregation test C
; , TR REA R
TS UL - R
. Softening point  Softening point AT
Kind of asphalt
at the top at the bottom
SBS S LD
2. .2 1
SBS modified asphalt 72.3 69 3
S e e S
liboiile 78.0 76.8 1.2

Composite modified asphalt

H1& 4 FIAT, SBS 2iot: 10 75 TR A5 IS 3R 4 Ak o5t
ZER3.1C, AFFEHIEER; 91K CaCO, B
K A% ) A PR R TR S SRR S 220N
1.2 CfF A HVu R, & SBS e tE i & AL T
61.2% , BiIAZIK CaCO, HENEA R 35 SBS itk
HAAYE, 2 B T 2k s T IR 41k
SRR T % R T SBS A W% B,
DRGFREFMER SBS BREWEF THHK

3 HEIRAGEHREAT R 50

3.1 SiRTEEMSHT
1 [T R T e B — e AR, BN A ey 2R

YER, Wi IR A R R 0 5 ST R e, B B i sh,
SHUE R B, 7R AR R AR Y, 0 W S
SEUST AT, AR DR R | AT R S B
R TR A 19 000 A 3 3k b 7 ) T 0 52 W i TR A R Y
F AR ENE AR SOUE 2 BRI TR AR T 4 A
IR, AT b, SR FH AR AR AL I & T RS
300 mm x 300 mm x 50 mm [ R AR 4 b,
7 A S R AT IR A R LR S,

¢ 5 AT, SBS st IR ARk 2 A
PR TR AR 4 Bl s R e B 34 A2 S R
A SO A PERE R FE AT 0, 492K CaCoO, ERSTL
3 SBS MCPEWIT G R A e R TR AR
RIS AT A, AT SBS st E IR AR, 9Kk E &
MR TR AR LA T G 1 R R AR BhAR e A
[T SBS MUPE IR A R R T4 23.4% ,iEW] T
40k CaCO, XF SBS Bt 5 e HLIR A k) i iR M g
AR A LA — 250k, TR IR R 4K CaCO, B 5
TR 2 TG M, BEAS B F R SBS R AW, A
A ueHE I IR AR I IR e i S A ST TR

x5 FRARER

Tab. 5 Results of wheel track rutting test W - mm™

HIEE R

Requirements of

Wik A
Kind of asphalt

BFRE
Dynamic stability

standard
SBS B L T
SBS modified asphalt 5083 >2 400
g T M Y
AT 6271 2 400

Composite modified asphalt

3.2 RiEmEMESH

FEFR 50 R TR AL 5 K X, R
REDTHE R H IR AR Y AW EE RS
— . WA R IR A 2 B R U B AN
PSR, EHE GO IR AR BIPT S5
T RERAS R AR K, B RN 7 388 T A5 i 5
WA R AR T R A A A SR I P Y
R IE/INGEES R 6 X FEIRANY 2 bl e R TR AR
FRIR ST IR 2 R LR 6,

e 6 A, 9K 5 & SUE W 7 IR A R SBS
SUCPE T TR A R 0 0 7 B R 5 R SRS T
WA A, AR LT 53500 R 3. 1% 70 2. 6% ,2 B
TIRA R foe Ml VR 25 7 17 A8 24 9 AL 0 3 B 2 )
AT 2 800 pe MESR, S EERTR OB T A ORHY
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Tab. 6 Results of low temperature trabecular bending test

— BRI/ MPa KRR/ ne SRR/ MPa

. Tensile Maximum bending Stiffness
Kind of asphalt . .
strength tensile strain modulus
SBS Pk
.3 . .
SBS modified asphalt 10.34 4153.73 2 488.67
G =y
Rtk 10.02 4045.69 2561.71

Composite modified asphalt

3.3 KIBEMESH

PETE IR A% o R v, AR A AR Ak, SRR T i
IRy S R A IR BRI, I 2 22 40 3 1 28 10 S SR AE
FH 7K 5332 B0 8K R sl e i ik AN S5 4R
BHZE AR, S SERN RS EN, =
AR TR Ak 0 25 1 Ok T b 5, DO A
L0 ARTCR AR K B ORI E 5 R a2 5
KX LEPEAT 2 BRI TR AR KRR E T 1S
GERWR T 8,

®7 BADEHRABER

Tab. 7 Results of water—immersed Marshall test

DEURRER/AN  DEURRER/KN  RRR
UIEEiES (87K 0.5h) (BKk48h)  EE(%)
Kind of asphalt Marshall stability Marshall stability ~ Residual

(Immersion for 0.5 h) (Immersion for 48 h)  stability

SBS ki

SBS modified asphalt 10.78 918 85.20
CRaE Geali

Composite modified 13.56 12.22 90. 10
asphalt

xS FRMBHRABRER

Tab. 8 Results of freeze—thaw indirect tensile strength test

ARG URR AR

o —
WAE/MPa  BRIE/MPa gﬁfﬁ s
Wi Pk Indirect tensile Indirect tensile r[)f Sl v
Kind of asphalt strength before strength after ensre
X 4 strength
freezing and freezing and at
thawing thawing ae
SBS Wi
SBS modified asphalt 0-99 083 83.90
A5 A M 2
AUt 0.95 0.85 89.50

Composite modified asphalt

H2e 7—3 8 AN, 2 i 5 IR & kHZ K 48 h
) S BORFEE BE /N TR 7K 0.5 h Y S BRUR B E
VIR K Bt 1] 5K 0 B AR B S IE AR G SE 2R, 2 Rl
HIRG B R AR YR T 85%, fF &M%
KM ELT SBS B IR AR, AR E A e
HIRA B R R 4.9%, 2 &R
ARHR RS B 240 B /N T R Rl B 2408 B UE B R
TG PR 23 X5 0 7 TR A b K R o 7 AR AN R R
YK A oM T IR RS BET S B 240 B AR
T SBS e tEIH IR A RN A B BEAR, 2 R EIR A
BHFR B RS E R T 80% , 5 & ML B0k A 1
F SBS MtEIH IR AR, 9k B Ak E IR A R
5% B AR E R T2 5. 6% , UL 44K CaCoO, REWS
M3 SBS MUPEE IR A R KRR PERE

4 45iE

(1) 4k CaCo, fetE4 & SBS eI i ik
S BT A BEFNAE BE ; 910K CaCO, AT MG 3R SBS B
PRI T AR ARTE R /N T 4% B, 91K CaCo,
BRI It & A SO U T IR A P B Y el 3
Y FHASA S 402K CaCO, X5 A Bio b U 35 IR I A8
PERERZ A/

(2) 44K CaCO, BEUE L SBS PRI T IIHLE
fEPERE, EB RN T 4% 0T, 942K CaCO, B R3S TN
X 52 R U T S A T R R A S R A o B
YKk CaCO, FT LI R SBS 57 M AH 284 5 25
AERE AR IR AT TR 44K CaCo,
A FRB RN 4%,

(3) MI%E T SBS MW H IR Ak, B A ek tE
HIRG R R E R E T 23. 4%, iRk e it
S5 IR DTSR AT AR, R 5 TRV R AR B R
R EFNVR s 2458 B L A3 R T T 4. 9% F11 5. 6% , 7K
FoE T RAT,

(& % x #]
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