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Study on High Temperature Stability and Technical Index of Cast Asphalt
Concrete in Cold Region
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Abstract: To further understand the application performance of guss asphalt concrete in cold region of China,
the failure mechanism of gussasphalt concrete is studied, the stipulation of high temperature performance of
gussasphalt concrete in current specifications is analyzed, and the application of gussasphalt concrete in China
is investigated. The interlayer stress state of asphalt concrete deck pavement is analyzed, and the high
temperature environmental characteristics of bridge deck pavement in cold region of China are studied. The
range of dynamic stability of gussasphalt concrete bridge deck pavement in China is obtained. Among them,
67% of the dynamic stability of practical project is greater than 1 000 times/mm, 33% of the dynamic
stability is within the range of 400 — 500 times/mm. and the influence rules of pavement layer thickness,
pavement modulus, overload and temperature on the interlayer mechanical property of deck pavement are

obtained. The order of degrees of different influencing factors on the maximum interlayer shear stress of the
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bridge deck is: temperature > overload > thickness > material modulus. The highest temperature in Cold
region of north China in summer is 42. 6 °C, thus the high temperature stability should be considered as an
important factor in the use of gussasphalt concrete in cold regions of China. It is suggested that the maximum
temperature at the project site in July should be used as the high temperature fortification value of gussasphalt
concrete pavement, the rutting test should be added as the evaluation method for high temperature
performance of gussasphalt concrete, and the dynamic stability should be used as the evaluation index. The
conclusion can provide a reference for the design and construction of gussasphalt concrete.

Key words: bridge engineering; high temperature performance; interlamination; gussasphalt; cold region

0 3

G H IR G LR PR TR, 5 ERE
PeE | A E GG BB B
AR EE A AR L AU B SR sk,
APAERE A SRSl T S, O R, JFRETE 2
—E M I BRI M LT i e Tl
WA IREE L UEAT T 5T, BATC A IR T i £
AW, FIEI T RGN Ty IR AR bR
HI T, RIS AR B 22 5, HLIR AR BRI
It T A SRR O, e TE XU 7 IR Bt
A FEAE I AN 5 4 il FA T3 g £ Fo R
RARFAIE . S DL A S PR TOLR S i, X5 TE
FREE - HOARMEE— 2 it

GRIEA W7 IR BE £ i T AL R A PERE T iz
FHrm G, BAT TR E R X,
BV b ek s IR A BRI 01 R
A Ty R Tl BRI ™ A A BT AU TR e

il

b AR B AR A, i HLAR R R 2 RO A
BRI, B RR A, WA TR
JER o AR5 J2 A T iR A, ™= 2
W T o ANATR T 2B )= A 0 2 5 0 P PR RE R B
Gl JZ PRI L) K il 2 465 4 LA B R A A G 1
UTAER, BeTENUN T IR EE L O T 4R W ] T e [ 98 %
Mo XBF ARG o oh T P4 587ty A5 T8 L X R - i
o RS R T X R, LA A A e g I B
%, RTOABIBERT T, % v i 2 0 7 IR
A T 3t XN B e L RE AT T ST R A
TR

1 HEXIEEREXLRIESREEEREREBES T

(1) &3 NN 4 bR I A 53 B

e 3 A ] A A X 7 TR B A SR
i, MEEEAW R IREE L BN Z PR 5
[ HACHI R E G T e i U IR BE - R TERE
AR IR, W1,

*1 FHRIXNTFTRRELIZEERTMERLE
Tab.1 Summary of high temperature performance evaluation indexes for partial guss asphalt concrete
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Tab. 2 Investigation on high temperature stability of typical

gussasphalt concrete practical projects in China
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Fig. 1 Highest temperature of July in the
typical city of Inner Mongolia
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Tab.3 Effect of pavement thickness
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Tab.4 Effect of modulus on maximum shear
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Tab. 5 Calculation parameters of different axle loads

/KN FHE/AN R em® 2R em f5H/MPa

100 25 356.53 10. 65 0.70
120 30 414.82 11. 49 0.72
140 35 469. 67 12.23 0.75
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180 45 546. 51 13.19 0.83
200 50 575. 11 13.53 0.87
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Tab. 6 Calculation result of response of maximum bridge

deck interlayer shear stress on overloading rate
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Tab.7 Resilient moduli of asphalt concrete surface material at different temperatures

1] 5 A ik /M Pa
[=2E e
-30 C -20 C -10 C 0<C 10 C 20 C 30 C 40 C
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AC -25C 10 000 6 310 3981 2512 1585 1 000 631 398
AC-13 + AC-20 12 600 7 950 5016 3165 1997 1260 795 502
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Tab.8 Maximum bridge deck interlayer shear stresses at

different temperatures
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Tab.9 Gradation of GA —10 Asphalt mixture

fififL/mm 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
Rl ER % 100 80 ~ 100 63 ~80 48 ~63 38 ~52 32 ~46 27 ~40 24 ~36 20 ~30
WeHE % 100 99.9 69. 6 52.2 43.8 39.2 34.1 31.3 28.9
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