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Influence of cement instead of mineral powder on long-term deformation
characteristics of asphalt concrete
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Abstract: As one of composition materials (asphalt, aggregate, mineral powder) for hydraulic asphalt concrete, the mineral
powder has a messy process of manufacture. Comparatively, the cement is easily processed and available for purchase. The
mineral powder is replaced by the cement for the above reasons. The long-term deformation characteristics of asphalt concrete
comprised with the mineral powder or cement are studied by using the laboratory triaxial rheological tests. The results show
that the axial strains and creep indexes of asphalt concrete specimens comprised with the cement are slightly smaller than those
comprised with the mineral powder, and the difference between them is much small. Consequently, the replacement of mineral

powder by cement can improve the long-term deformation characteristics of asphalt concrete, simplify the manufacture

processes, and reduce the engineering cost.
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Table 4 Performance indexes of filler (mineral powder and

cement)
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Table 5 Basic properties of asphalt concrete
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Table 2 Performance indexes of fine aggregate
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Table 3 Performance indexes of coarse aggregate
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Fig. 1 Temperature control system of stress triaxial instrument
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Table 6 Axial strains of asphalt concrete
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100 i 0.87 2.05 3.73 5.67
KE 0.57 1.45 2.92 4.56
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400 X
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700 i 1.53 3.75 7.08 13.36
KE 1.02 2.82 5.65 9.92
i 1.87 4.68 9.12 17.63
1000 X
KE 1.29 3.49 6.52 12.55
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Table 7 Model parameters of asphalt concrete
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Fig.2 Representative results of creep tests on asphalt concrete
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Fig. 3 Axial strain-time curves
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Fig. 4 Axial strain residual-time curves
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Fig. 5 Axial creep strain-confining pressure curves
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Fig. 6 Contrast curves of axial creep strain
ORI S 1« LTI BRI 75 e B I e 52
WEAR Ko KPS M S, AN SR, R
AR, RIOEREL, 55007 KA RN
RGN, RefnTs oL 58 2 e N REEN A [, AT
IR I IR EEREG s [ B 7Kg — it 2 B s )

BRAFT R, KB CaO F B i TH 8, R 24
KA T AR — IR R 75 S 7 T AR
PR 57K PR AP CaO SEB I R 7> A B A2 U, A
W 5KV T DX GRS R S 0, e
IRCREA dn A AR i

5 & i

(1) AKTRE AR B RE 3 505 75 gt - 1 T &R
BB, WIEIT IR L O

(2) SRR SRR (00 75 TR 6t -1 1) 458
AEBBET, SURL AR 5 75 R el 0 2 2
FN, KT AR .

(3) M IREE 1K I T H
DR K JRAR SR S 7 TR U B

SE -

[1] AL, AEERG, E 0. AN [EHORE K LA =00 5 R
e M REI RS [T]. BRI K 2225, 2014, 37(6): 496
-499. (HE Chuan-qing, YANG Gui-quan, WANG Xian-xu.
Effects of different fillers on the performances of hydraulic
rolled asphalt concrete[J]. Journal of Xinjiang Agricultural
University, 2014, 37(6): 496 - 499. (in Chinese))

[2] 71 B. @& ocd: WHIEIRE LU R M]. X
To, WAL, B ARG R BTl Ak, 1981
(TESEHLIBEA JI B. Study on stability of road asphalt
concrete[M]. ZHAO Shi-wu, LI Ming-kun, trans. Beijing:
China Building Industry Press, 1981. (in Chinese))

B] BRER. WHEKDM] Jbat: AR AL, 1998,
(ZHAO Deng-liang. Liqing lumian[M]. Beijing: China
Communications Press, 1998. (in Chinese))

[4] SL514—2013 /K Ly RE i THE[S]. 2013. (SL514
—2013 Specifications for construction of hydraulic asphalt
concrete[S]. 2013. (in Chinese))

[5] DL/T5411—2009 A7 40005 R4 - TARORTCo 1 B - B
[S]. 2009. (DL/T5411—2009 Design specification of asphalt
concrete facings and cores for embankment dams[S]. 2009.
(in Chinese))

(6] e, EER, & F, & KESHAKN TR
PERE B2 0], 2> B AZIE B, 2008, 25(9): 24 - 28
(ZHANG Zheng-qi, WANG Deng-ke, LI Ping, et al. The
effect of portland cement and fly ash on the performance of
asphalt mortar[J]. Journal of Highway and Transportation
Research and Development, 2008, 25(9): 24 - 28. (in
Chinese))



78 =

+ T B % ik

2017 4¢

(71 . KV AKX ERER AT FT)]. AR,
2010, 31(6): 24 - 26. (SHI Jian. Effects of cement and
hydrate lime on asphalt performances[J]. Building Materials,
2010, 31(6): 24 - 26. (in Chinese))

(8] MWL, /%, W/, S5 KU AT Ky 3l i Rk
T RERZ IR FE[T]. ARILA S, 2003, 26(4): 13 - 15. (TIAN
Jian-xiao, LI Wang-jun, CHANG Xiao-ma, et al. Study the
use of cement in asphalt concrete mixture[J]. Northeastern
Highway, 2003, 26(4): 13 - 15. (in Chinese))

(91 FEARM, TIKE, BB, 55, KUe B AT ¥ %t il 5 T
+ M RE RS [T]. VTR &AL, 200003): 3 - 5. (WANG
Fa-zhou, DING Qing-jun, HU Shu-guang, et al. Effect of
cement instead of mineral powder on the performance of
asphalt concrete[J]. Henan Building Materials, 2000(3): 3 - 5.
(in Chinese))

(10] T, BiEAe. e B Ak 7 TR et I 1k RSy
W3 AT[T]. PSS, 2013, 39(25): 107 - 108. (WANG Wei,
GU Li-hua. The influence analysis on cement instead of slag
to the road performance of asphalt concrete[J]. Shangxi
Architectuer, 2013, 39(25): 107 - 108. (in Chinese))

[11] BRZE K P tERl e 05 75 VR 4 it FH 1k RR V2 i it 72 [J]. L0
FEAZ AR, 2006(6): 9 - 10. (WEI An-qing. The study on

cement filling influencing on pavement performance of

asphalt concret[J]. Shanxi Science & Technology of
Communications, 2006(6): 9 - 10. (in Chinese))

[12] FBmE, SR, SRAIKVEHE 5205 75 M HURIVE ERE[T]. &
#%, 2003(5): 119 - 121. (ZHENG Xiao-guang, LU Wei-min.
Improving anti-stripping performance of asphalt with
cement[J]. Highway. 2003(5): 119 - 121. (in Chinese))

(13] REfRAK, T L0 HEARHG AR It 7T ()], &+ T
224, 2004, 26(4): 473 - 476. (CHENG Zhan-1lin, DING
Hong-shun. Creep test for rockfill[J]. Chinese Journal of
Geotechnical Engineering, 2004, 26(4): 473 - 476. (in
Chinese))

(14] Zek¥R, FEFEAR, T L0, 5. HEAopbs AR i 77 i mt 7t
M. KT B2 BE BE #), 2009, 26(12): 63 - 65. (ZUO
Yong-zhen, CHENG Zhan-lin, DING Hong-shun, et al.
Method research for rockfill creep test[J]. Journal of Yangtze
River Scientific Research Institute, 2009, 26(12): 63 - 65. (in
Chinese))

[15] EWITC, fTBER, FRREAR. HIRDERRAEH S BUR S e 2
(0. & & J1%, 2003, 24(3 I): 451 - 454. (WANG
Ming-yuan, HE Xiao-min, CHENG Zhan-lin. Current
situation and prospect of studies on rheology property of
course stuff[J]. Rock and Soil Mechanics, 2003, 24(S0): 451
- 454. (in Chinese))

CRICTT4m  WHFERD



