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Calculation Method of Flow number of Asphalt Mixture
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Abstract: In order to accurately calculate the flow number of asphalt mixture under SPT permanent de-
formation test, the shortcomings of existing calculation methods were analyzed. A local fitting method
based on Francken model was proposed, and the optimal interval coefficient was determined. The results
show that the error of the direct experimental value method is large, while the moving average value meth-
od is obviously affected by the step size. The calculation results of flow number are affected by the starting
and termination conditions of the strain fitting curve, and the effect of the termination condition is more
significant. With the decrease of the interval coefficient K, the right side of the strain rate curve gradually
moves up and the left side moves down, and the flow number gradually decreases. When K<C1. 5, the cal-
culated results of strain rate curves and flow number of the two mixtures almost remain unchanged, and
the interval coefficient K of the optimal local interval in this experiment is 1. 5.
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Table 1 Gradation of asphalt mixture

Sieve size/mm 13.2 9.5 4.75
Passing ratio AC-1 98. 0 60. 6 34. 8
(by mass) /% AC-2 97.9 58.1 30. 3

2.36 1. 18 0.6 0.3 0.15 0. 075
25.4 17.7 13.4 9.9 8.8 7.1
21.2 15.3 12.0 9.4 8.5 7.0
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Table 2 Flow numbers of different step sizes cycles

Direct experimental Moving average value method

Sample

value method Step size=3 Step size=5
AC-1 491 712 711
AC-2 473 523 744
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Table 3  Flow numbers of different termination conditions cycles

Strain/(pm + m™ ")

Sample
80 000 60 000 50 000 40 000
AC-1 797 791 643
AC-2 897 777 753 750
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Table 4 Flow numbers of different starting conditions  cycles

Number of loading cycle/times
Sample

50 100 200 300
AC-1 785 784 793 810
AC-2 901 952 942 974
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Fig. 1 Schematic diagram of local fitting method
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Fig. 2 Strain fitting curves of different K value of AC-1
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Fig. 3 Strain rate curves of different strain fitting curves
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Fig. 4 Strain fitting curves of different K value of AC-2
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Fig. 5 Strain rate curves of different strain fitting curves
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Table 5 Flow numbers of different K values

K value
Sample
4.0 3.0 2.5 2.0 1.5 1.3
AC-1 783 769 761 759
AC-2 817 751 727 708 691 692

JINESF S AL S P S0 A 3 i 2 AR AR LT
T 4k AN E Bt SRAE S Dl /N I 3 R i A AR AR
o7 78 AN A R B R B K AR Ak i B B
EARUGRI A K {50 1.5, Rk, 2 FR A 8RR
SR M K 761 F1 691, X Lk & B, K R AR LS
AT B U B OB SE I (E L R R B B A R
255 %7 AT LA kE A 0 5 B R} B R LA X (R BE PR
F14) B ATL P 7 R 1 52 ) A5 SRS B 1T e 1 31 3 5 A

3 &g

(D H SRR IR ERR B
(EIETHE 5 2R 52 0 K B 52 i A0 ol O 5 ik 1 3
B4 RS2 AU VU TR AR i 2 R R 28 11 2R R S L G
A2 11 2R B S e BE O

(2) R ] Francken #8515 )i 48 il £k 10 . Fifi 5
KB/ - 2l 30 5 3R 5 A 0o 78 3R il 2 0 A ) 328
te) b B Sy 1 22 00 1) T B Bl U sh OB WL /. 24
K<1.5 W 2 Ff 0 TR 45 8 A9 07 748 = ol £ A0 3 3l i
BOLT R AAL S A5 5 (0 Jey 38 X TH] f) X [] 58 %K
K # 1.5,

S k-

L1 BB RTINS GFEA, 55 57 M1 K AR TE Bk o L))
SR, 2016,19(6) :1038-1045.

ZHAO Yi, LIANG Naixing, SHU Guoming, et al. Permanent
deformation prediction of asphalt pavement [J]. Journal of
Building Materials, 2016, 19(6) :1038-1045. (in Chinese)

[2] k&M, &Ik 5, A 3. CSIRO-Mk3. 6. 0 # 0 & H 8K g T

RegCM4. 4 B0 o =& U A8 f i T A (7] Mo 22 A6 WF 50
J#&,2017,13(6):557-568.
ZHANG Dongfeng, HAN Zhenyu, SHI Ying. Comparison of
climate projection between the driving CSIRO-Mk3. 6. 0 and
the downscaling simulation of RegCM4. 4 over China[]]. Cli-
mate Change Research,2017,13(6):557-568. (in Chinese)

[3] A% 8RT, %%, % . 6. 25 km & 20 5 508 B 3o i 22
T DX T A A o S XA ofe Wl s A S 0 LA (0] A fe R
AEAF 5T 3k L 2019, 15(2) :140-149.

SHI Ying, HAN Zhenyu, XU Ying, et al. Future changes of
climate extremes in Xiong’an New Area and Jing-Jin-Ji district
based on high resolution (6. 25 km) combined statistical and

dynamical downscaling datasets [ J]. Climate Change Re-



832

oW M

*SI'

EE

24 %

[4]

[5]

L6]

search,2019,15(2) :140-149. (in Chinese)

WU J,HAN Z Y, LI R K, et al. Changes of extreme climate
events and related risk exposures in Huang-Huai-Hai river
basin under 1.5-2 C global warming targets based on high
resolution combined dynamical and statistical downscaling
dataset[]J]. International Journal of Climatology, 2021,41(2) :
1383-1401.

KA, LT, m o, S U IR K AR IE Y = A
kw77 1 (U] 50 R4, 2008, 11(5) :616-620.
ZHANG Jiupeng, HUANG Xiaoming, GAO Ying, et al. Tri-
axial repeated load test method for permanent deformation of
asphalt mixture [J]. Journal of Building Materials, 2008, 11
(5):616-620. (in Chinese)

AR, &, ERW, SF T A EOE T U IR SRR AR OB
B[] 2 B 2B RHE L 2013, 30(12) :1-14.

LI Qiang, GAO Lei, WANG Hongchang, et al. Experiment on
flow number of asphalt mixture under repeated load[J] . Jour-
nal of Highway and Transportation Research and Develop-

ment, 2013,30(12) :1-14. (in Chinese)

L7]

L8]

L9]

N WRA, R S A AR DCLR s U5 5 1R Ak
B 9 09 50 (0] . 438 2 6 TR 9, 2019,19(1) 18,
J1 Jie, CHEN Lei, SUO Zhi, et al. Effect of high temperature
and heavy load on deformation resistance of DCLR modified
asphalt mixture[J] . Journal of Traffic and Transportation En-
gincering, 2019,19(1) : 1-8. (in Chinese)

TR, 25 A1, Fe i, 55 R TR AR TE IR0 1 7 IR A R
i oA L) ) BF R 2 2 4l CH AR B2 0, 2011, 40 (10)
1522-1526.

ZHANG Jiupeng, LI Yanwei, PEI Jianzhong, ct al. Damage
characteristic of asphalt mixture by permanent deformation
test[J]. Journal of Tongji University(Natural Science), 2011,
40(10):1522-1526. (in Chinese).

ERO AR R R T X B S R T A S AR B LT A s
MR, 2017,34(6) :30-37.

WANG Xudong. Design of pavement structure and material
for full-scale test track[J].Journal of Highway and Transpor-
tation Research and Development, 2017, 34 (6): 30-37. (in
Chinese) .



