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Study on the Tensile Strength of the Test Piece
Based on Non-Standard Size Effect
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Abstract; In order to accurately measure the mechanical properties of pavement non-standard core
samples , the effects of different test specimen sizes on the tensile properties of asphalt mixture and
the tensile strength ratio of freeze-thaw splitting were studied. This paper uses AC-13,AC-16 two
gradation types, design different height of test specimens for normal temperature cracking and
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freeze-thaw cracking tests,and on-site drilling core samples for testing and verify the accuracy of
the size effect coefficient formula. The results show that, when the height of the specimens is
between 30 mm and 63. 5 mm,the ratio of tensile strength to freeze-thaw splitting tensile strength
of the specimens with different levels of mixture increases with the increase of height; The void
fraction has little effect on the average tensile strength of specimens with different heights ; Both the
effect coefficient and the freeze-thaw splitting tensile strength ratio size effect coefficient decrease
with increasing height; The sample test results of road drilling have a smaller discrete value after
conversion. It is proved that the asphalt mixture specimen has a size effect,and the reliability of the
tensile performance test using a small specimen is verified ,and the strength conversion between the
standard specimen and the non-standard specimen is realized.

Key words:road engineering ; asphalt pavement;size effect coefficient; freeze-thaw split test; non-

standard test piece;linear regression analysis
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Table 1 Aggregate gradation composition

i AT L AR A AL 2 %

27 19 mm 16 mm

AC-13 0 100 98.0 80.0 56.2
AC-16 100 97.3 86.6 69.3 44.6

13.2mm 9.5mm 4.75mm 2.36 mm 1.18 mm 0.6 mm 0.3 mm O0.15 mm 0.075 mm
34.6 22.5 16.2 12.0 9.1 6.6
30.7 19.7 14. 1 10.3 7.6 5.4
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Table 2 The correlations of specimen height, porosity

and splitting tensile strength

BOE poet wmm s AT
AC-13 0. 682 -0.979 1
RigdRlii=s 0. 046 0.031 —
AC-13 Pearson 0.516 -0.957 1
SR ARk 0.035 0.043 —
AC-l6  BFEPE 0543 _0 988 1
ey K i) 0. 040 0. 029 —
AC-16 0.528 -0.952 1
i 0.031 0. 049 —
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Table 3 The tensile strength size effect coefficient for

normal temperature splitting test

RA R /mm Vs
63.5 1.00
50 1.18
AC-13 FER I
40 1.30
30 1.82
63.5 1.00
50 1.12
AC-13 Btk i
40 1.16
30 1.73
63.5 1.00
50 1.18
AC-16 B 40 1.27
30 1.74
63.5 1.00
50 1.18
AC-16 I 40 1.27
30 1.74

FH 2R 3 AT (R BE AN IR e AU 1Y)
TR RS RN R A & — 200, s
TR | 4 TR 5 28 DL s o 38 I LS A 1Y)
S8R JEE T AR AR A BT X O Y R, 2B
FSF3 R B ATIBIE . B TR — e i 26 4
AN TR e B A IR 2, 2 B AT LA, 0
S EYNEEN



1034 Tk B SOR S e AR (A R R SE R

%38 %

1.9
] " AC-13HEITH
2 TN o AC-I3HERWIE

2\ + AC-16EF IR
g 1OT a0 v AC-16BUHEWTH
W 1.5} \ix\
2 14 AN
13}
1.2+
1.1F N
1.0 F e e
0.9 1 1 1 1 1 1 1 -
25 30 35 40 45 50 55 60 65
E/mm

SRS IVES SRS SR

Fig. 8 The relationship between size effect coefficient

and specimen height
HT 1 8 R, AN [R5 1R AR RS 2%
7 FRARZ MG I, HLIE AR, R — EAR
o LA R A 95 R A R, RS 380 28 8
Y BEE ven BE B S ITIT/N R 8 v £k gk
Fris 300 (7) ~ 2 (10) Bros A TR R
R INRES SV 0] N /N
AC-13 Btk -

¥, =16.994h " R* =0. 86. (7)
AC-13 SR
v, =24.283h "7 R* =0. 96. (8)
AC-16 BPEIT .
v, =18.711h """ |R* =0.95. (9)
AC-16 SR
v, =11.323n"""® R* =0.97. (10)

LA ORI R Bt AT UG UG 2
PfE 0. 88 DAL B A RCR Rbs, BIESE
RTTAR T, AT A IR A S AR R R A
[Fi) G5 T5C 140 907 75 TR B BRI X 7 ) RS 288007 2
v, MU (6) B 045 59 Al Am 3l 1 98 52 5% 1k
bR HEAL R
4.2 HRBICREILRTHN R

TETH AR R P F UR BB SR 5 JEE L
I 5 VR Rl B AT i L RS 2000 3 e
SR vy, b HEGE U5 Rl BY 240047 50 JEE LA
Ry, ARBR IR PF R Rl B DTSR L O R,
HXRN

Yo =5 (11)

i AR SEE 3BT, 395K H [R) — 2 e 26
T A [ e B2 AR ST AR A v o il B 22447
P58 HE OS5 R R BB TR0 5 LU Y
RAFRON R E(WF 4) .
R4 URREEZBTRR A RS RO, R 5L
Table 4 The correlation coefficients of freeze-thaw

splitting tensile strength ratio

RARER i/mm Yo
63.5 1. 00
50 1.03
AC-13 B FT i 40 1.04
30 1.07
63.5 1.00
50 1.01
AC-13 BT 40 1.05
30 1. 14
63.5 1.00
50 1.02
AC-16 LT 40 1.05
30 1.08
63.5 1.00
50 1.01
AC-16 LD T 40 1.02
30 1.08
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Table 5 The test results of splitting tensile strength of core sample at room temperature
WEM @ R b SER e w SWEE o THCR
o m iAo i zx BRfEsi i o m ohiim zx RS
{i/MPa &/ MPa &/ MPa {i/MPa
40. 1 0. 86 1.39 1.20 40.2 1.03 1.31 1.35
40. 1 0. 80 1.39 1.12 40.0 0.98 1.31 1.29
37.9 0.79 1. 46 1.16 38.1 1.03 1. 36 1. 40
38.3 0. 68 1.45 0.98 38.1 0.98 1.36 1.33
AC-13 35.2 0.79 1.54 1.22 AC-13 35.2 0.93 1.44 1.34
FERIH 34.8 0. 74 1.56 1.16 || BUtEIE 35.1 0.92 1.44 1.32
33.2 0.57 1.61 0.92 33.3 0. 86 1. 49 1.28
33.4 0. 64 1.61 1.03 33.1 0. 82 1.50 1.23
30.5 0. 61 1.72 1. 06 30.2 0.83 1. 60 1.32
30.3 0.55 1.73 0.96 30.1 0.74 1. 60 1. 19
45.9 0.72 1.24 0. 89 43.6 0. 86 1.28 1. 11
45.3 0. 69 1.25 0. 86 43.0 0. 89 1.30 1.16
40.2 0. 69 1.34 0.93 40.5 0.83 1.35 1.12
40.0 0. 66 1.34 0. 89 40.2 0. 80 1.36 1.09
AC-16 39.7 0. 69 1.35 0.92 AC-16 40. 1 0.85 1.36 1. 15
HFHT 354 0. 67 1.44 0.96 || HHEHE 352 0. 82 1.49 1.23
35.2 0.63 1.45 0.91 35.1 0.77 1.50 1. 16
30.6 0.62 1.57 0.97 35.2 0.73 1.49 1.09
30.5 0.54 1.57 0. 85 30.2 0.63 1. 66 1.04
30.3 0.58 1.58 0.91 30.1 0.74 1.67 1.23
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SR EE LU, 5 0 B S e B G R, S BT
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Table 6 The test results of tensile strength of core sample during freeze-thaw splitting
A i o L S B BT 5 Bifi NN e HALE bRiEbLT
B/ mm 1/ MPa T EN 4 3 H/MPa
A 40.1 0.78
89. 16 1.04 93.10
B-1 40.1 0. 87
A-2 35.2 0.67 85.38 1.06 90. 18
AC - 13 BT B_2 35.2 0.78 o ' '
A-3 30. 1 0.50
80. 41 1.07 86. 06
B-3 30.0 0. 62
A-1 40.2 0.91
89.71 1.05 93.98
B-1 40. 1 1.01
A-2 351 0-78 83.70 1. 06 88.92
AC-13 MW g, 35.1 0.93 ' ' '
A-3 30.2 0. 67
83. 18 1.08 89. 80
B-3 30. 1 0. 80
A-1 43.2 0. 67
85. 62 1.05 90. 21
B-1 43.3 0.78
A-2 37.2 036 85. 24 1.08 92.22
AC-16 HIEWT 5 _, 371 0.65 ' ' '
A-3 30. 1 0.53
73.28 112 82.26
B-3 30.2 0. 65
A-1 43.1 0. 80
88. 17 1.03 90. 63
B-1 43.1 0.91
A-2 371 0-72 81.74 104 85.29
AC - 16 HHEI T B-2 37.2 0.87 ) ’ ’
A-3 30. 1 0. 59
82. 11 1.07 87.49
B-3 30. 1 0.72
b= | _Lb N - NES
R a4 oy 1 2 HL DO R BCARAS T B A 3
(1) 4 F RS B & e 30 ~ HHTA]

63. 5 mmhf, A A IR A RHA R B R BT
SHR B T B s A L RS TS R

(2) RS BEB AN 52 1 225 7 230 5 B 4 i
SiR R ) ST ML | 24 28 B A AE — T JE R I
Xt AN [R] g BE AT 5 B S P {EL R M )N

(3) Zead VR Rl 2 o B 44 /N TR 28 U
R L SR B, L 5 B 22 (B P
JEE BRIl /INTIT 3G R, 23 F R AE 30 ~ 63,5 mm
PSS 5 15 R Rl B 2D 50 HE 5

LS4
w

(4) R T RS RO% R B, 7 —
A A — W75 TR A R R, AN T g Al
(RN N VRS S (U E =y b S IO
N A B DU T TR AR B R 5 5 TR
RS B LE A RS R0 B B TR 5K
I3 i S R B IBOU AR S I AT R

(5) ARYE AT A B B N SF 200, A
(7 e E 19 /I8 RS 176 B2 9 32 L mT L% 4K
BRI 5 3 B i B LU, i ke 1 s R I
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