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ARG 5 T TR BE 1 BURE SR F B 0 R B0 R AR B, BARTE A L AN Wi i TR A R R B By
0.4, FURHT B E0N 13%, Wits 50N 7%; K FH LB R AN B R 6 K A, S RoRiAE N 19 mm, 3
BECRI#£<0.075 mm) N A AT K, FLBRZH 1.7%~2.1%, BB B ABESEME BT 6 OK T R EE 1450
FUFE)(DL/T 5362—2018)™ ZLR, Pt RARHICH & (AT VREE 1 AR AL R ) (DL/T 5411—
2009) M IS LR, A SO g IR EE R T W= (1) Bk
(d;)" —0.074"
(Dimax)" — 0.074" M

X Py WAL di BB IE R (%) 5 dy RTiALIST (mm);5 Poora 29 di=0.074 mm i 43813 5 (%) 5 Dimax FERRHE

P; = Pgg74 + (100 — Pg 974) X

e (mm); n RBCIREL AR h n=04. WIFRS #1 FERRELTEAL
BLEBHRBCANER 1 R, Tab. 1 Asphalt concrete mixture ratio
L7 MR 08 T D F B HCELAE ) 100 mm F [BIAE 65 R B AL /mm TS %

FE, V#4508 50, 100, 150 F1 200 mm (iR 22 (9.500, 19.000] 2.0
+2 mm) (#5482 H 2 5 #=0.5, 1.0, 1.5 Fl 2.0) i1 GikEgs) (2360, 9.500] 318
BE. HLP R 100 mm(GEE2 LA 1.0) i 0600, 2.360] »
BE LSS SR L B R RO, oo, 0600 L
AR R A SRy A RO OB R TR XS BRI \

U (0, 0.075] 13.0

K F MTS (Mechanical Testing System) zfj 2% J%
7S R G AT BT S . R TR X T R 2 A AR — R 5 oC, BT DA R ek
5 %Co S AR rpod S IR PR AR S0 BRI R IE A o R T MR AR T YR B - S A A e 1 ) 1N A8 3R
1074~107%/s", A 50 SR I AE 5 7 B8 38 28 19 i 28 05 2UAE 3 A8 N AE 58 1074, 107 Fl 1077, i i 25 By A8 5
107/s BYINERIRAT T AT, BARM 2 WK 2. AT 3 YOPATIES, LS FBME DR 22N T 15% BYikEe
B AR IR o R R P R X 1 4 SR ) e, I U0 A P R i T AT AT, A v
T M A8l Ak T AR T

®2 BTSHERTYNRES R

Tab.2 Test scheme of dynamic compression size effect

5 EEmm AR/ e EEmMm AR/ 5 EE/mm AR/ 5 EE/mm AR/
1 1072 5 1072 9 107 13 1072
2 103 6 107 10 107 14 1073
50 100 150 200
3 104 7 104 11 10 15 10
4 10° 8 10° 12 107 16 10°

2 RBRERKDI

21 FEIRRRR

AR LA 1.0 B, AN IR B AR F8 55 R RN ] | s . ARk 107 /s i), AR I KA
BRI 7 A A/ N BB T BB 248, AR R DA R BT 1 L R S R B IS E R B
SEWEIR; Bl G AR R A, SRR SR L T W ST B LA R R, R W ARG, ELR
Bh 0 5 R S A R B B, A AE TR R T S B B A, VR RR . RIS R W Bl A
AR RS, TARE () PR AR B T M e i, RSS2 PR R 2 RS20 T ) R B A IR & . Tekalur 4500 (A5 it
T THLEE
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Fig. 1 Failure mode of specimens with the height to diameter ratio of 1.0 under different strain rates
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Fig. 2 Failure patterns of samples at different height to diameter ratios under 107 /s strain rate
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Fig. 3 Failure patterns of samples at different height to diameter ratios under 107 /s strain rate
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Fig.4 Experimental and theoretical values of samples with various sizes under different strain rates
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PR BRI (R Al i =X (3) T3R5 2 1 B Hh £k, Tab. 3 Fitting parameters of S and # at different strain rates
IESHOER 3. BT 3R [22] 51 ADUESh 1S58 BRIk A

A -F f cpir(Compressive Dynamic Increase Factor), A R s !
WSS A AN [ 7 AR 2R 7K T 7 TR - )2+ R R
AF AV B . H B R R A R R N 107 10.683 6 0.9548 0.666 7 ~2.986 4
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A i P2 n
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Fig. 5 Regression curve of fcpir with strain rate for different sizes asphalt concrete
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(E) SR AEZRA BEIH RN
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feoir (E) = Eq/Es = exp[azlg(é4/&s)] (6)
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hs R A LS L WK 5, A8 o MAHEZ  Tab.4 o parameter corresponding to different height samples
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BT, BB MRS F bR sy v . v

BRI, 1A JC R I 8] FH T2 I e AL R, lad

10 059145  0.94579 080621 0.95991
SEINRE 3 AR AR AL R B, DT 70 1 28 2 1 56
. i o T X 15 063259 0.98534 082631 095144
Bt R A . AR AR, BT | SR
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Fig. 7 Theoretical and experimental values of dynamic elastic

Fig. 6 Theoretical and experimental values of dynamic
modulus of asphalt concrete

compressive strength of asphalt concrete
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Tab. 5 Fitted values of sample stress resistance performance parameters and their errors
P HE 3 B2/ MPa PG/ GPa
107/s 10™/s 107/s 107%/s 107/s 10™/s 107/s 107%s

0.5 5.18(3.39%) 9.28(9.20%) 16.64(37.07%)  29.81(17.15%) 0.57(11.76%)  1.55(40.91%) 3.91(13.88%)  6.85(34.84%)
1.0 3.66(7.65%)  4.99(15.15%) 11.76(8.70%)  21.08(15.70%) 1.11(32.14%)  1.35(14.41%) 4.45(16.67%)  8.94(2.30%)
1.5 2.54(12.89%)  5.36(5.63%) 9.60(8.72%) 17.21(16.60%) 1.32(6.38%) 1.64(12.30%)  5.30(22.97%)  10.64(6.26%)
2.0 2.59(12.61%)  4.64(4.74%) 8.32(5.18%) 14.91(4.36%) 1.73(8.81%)  3.46(37.30%)  6.95(3.87%) 13.96(9.83%)
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Experimental study on dynamic compressive size effect of

hydraulic asphalt concrete

DONG Jing"?, YANG Yifan"?, LIU Yunhe"?, MENG Xiao"?, NING Zhiyuan"?

(1. State Key Laboratory of Eco-hydraulics in Northwest Arid Region, Xi'an University of Technology, Xi’an 710048, China;
2. Faculty of Water Resources and Hydroelectric Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: In order to study the size effect law of mechanical properties of hydraulic asphalt concrete under dynamic
load, uniaxial dynamic compressive tests were carried out on hydraulic asphalt concrete samples with a diameter of
100 mm and height-diameter ratios of 0.5, 1.0, 1.5 and 2.0 respectively under the conditions of ambient temperature of
5 °C and strain rate of 107°/s~10"%/s. The strain rate effect and the size effect on the dynamic compressive strength,
elastic modulus and failure mode of asphalt concrete are analyzed. The results show that: (1) The greater the strain rate
or the smaller the height-diameter ratio of the sample, the more obvious the failure mode of the sample is; (2) With the
increase of height-diameter ratio, the compressive strength decreases and the elastic modulus increases; and (3) With
the increase of strain rate, the dynamic enhancement factors of compressive strength and elastic modulus increase
nonlinearly. Finally, based on the experimental research, considering the synergistic effect of strain rate effect and size
effect, and introducing the strain rate influence coefficient, a calculation model of dynamic compressive size effect of
hydraulic asphalt concrete is established, and the rationality of the model is verified.

Key words: hydraulic asphalt concrete; dynamic compression; failure mode; strain rate effect; dynamic size effect
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