VO 2 A HURH R 525 4R (B AR
J. Xi'an Univ. of Arch. &. Tech. (Natural Science Edition)

Vol. 50 No. 2
Apr. 2018

550 B 2 W
2018 4£ 4 H

DOI; 10. 15986/j. 1006-7930. 2018. 02. 004

ETEETRNITEEEEN 5
e

#IEL, K=Z

(KRR FRIR LK A TR HF S A 9000 =, BEVE 7§, 710064)

FE: O 7 EBEIEMIREN RIS 2, AT 3 P B ES A HARIR (T, T2, T3) L, B
B IR AR R AR A A R, ARG RS AR TS R =4 PR TR A, TR . SRR E R RS
U TR B T I S e R . RS AE SRR . FE (RN G )2 A BRI AR RO, W T1~T2, T2~ T3
PR Rk, W& )2 & 20000 ¥R RN, 150 A TR B AR I B T )2 00 R R N N AR A . R A DR
EHERT, DHHEEERMZRS R B ST EHZEZIREN T REEXRR, MW SEIE M, 5 R 776 5 2
PERE R . T DLTE B 5 A VT e v R R 4 S R THT A S R T W A4 R A A o U B I D I S

KR ViEKE; REY; RENT; SRR RAE R

FESES: Udl6. 2 XHEFRER: A XEHS: 1006-7930(2018)02-0176-08

Asphalt pavement temperature stress analysis based on continuous

variable temperatures

HAQO Peiwen, ZHANG Lan feng
( Key Laboratory of Highway Engineering in Special Region of Ministry of Education,
Chang’an University, Xi'an 710064, China)

Abstract; In order to reasonably evaluate the influence of temperature on asphalt pavement structure stress, three
typical continuously variable low temperature (T1, T2, T3) in winter were selected, Considering the elastic
modulus and temperature shrinkage coefficient changing with temperature characteristics, the three-dimensional
finite element model of asphalt pavement under low temperature was established, for analysis, cooling, elastic
modulus and temperature shrinkage coefficient parameters on the temperature stress of asphalt pavement. Results
show that when the elastic modulus and temperature shrinkage coefficient remain same, in the process of
temperature reduced from T1 to T2, T2 to T3, temperature stress of different asphalt layer has increased
significantly. So the reduction of temperature plays an important role on the temperature stress increases. Under
the effect of the same temperature, elastic modulus and temperature shrinkage coefficient have a linear relation with
temperature stress. When these two parameters increase, temperature stress increase with the linear. So the
asphalt pavement design should fully consider the influence of elastic modulus and temperature shrinkage coefficient

on the temperature stress.
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Tab.1 Pavement temperature field analysis of thermal characteristics parameter table
28 ViFEwZE  OKREOREE OKIRREZ % R TEAT
PEFEE/[cal-m-h-C) '] 1118 1341 1229 1341 1032
B/ (kg - m?) 2 300 2 200 2100 1800 2 100
/(- (kg-C) 1) 924.9 911.7 942.9 1 040 600
PN S 0.9
% THT K A9 R 0.81
font %A/ C —273

Stefan-Boltzmann % 4/(J « (h+ m® - K*) ")

2.041 092X10*

®2 BEHREHZRHE
Tab. 2 Asphalt pavement material temperature shrinkage

coefficient

A T L I 46 AR B/ X 1077 °C

e
0 —10 —20 —30
2.4 2.2 1.9 1.6
DR EE T 2.4 2.2 1.9 1.6
2.4 2.2 1.9 1.6
KV WA 1
HEHA 1
VEY W 15
we-S 50

®3 PERGMREREEESH

Tab. 3 Compression elastic modulus of asphalt mixture

parameters
RARH2EA TEEE/C E/MPa
0 1 400
—10 4 500
SMA-13
—20 9 000
—30 12 500
0 1 200
—10 4 200
AC-20
—20 8 500
—30 14 000
0 1 000
—10 3 800
AC-25
—20 8 000
—30 13 000

e WA H S HE 0. 2 THEL

x4 EEMIEMBARESE
Tab. 4 Compression elastic modulus parameters of

base and soil

ok HLIE Il A &/ MPa HER/Ya
KRR E WA 1200 0.2
AKX+ 300 0.3
TG 500 0.3
3 45 0.4
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Tab.5 Temperature of a whole day in winter(T1)

N 7 S R

I 2] it /C I 22 it /C I 2] it/ C I 21 i/ C
0 —6.9 6 —10.4 12 —1.3 18 —4.9
1 —8.2 7 —11.5 13 —0.6 19 —5.6
2 —7.7 8 —10.7 14 —1.1 20 —5.9
3 —7.1 9 —9.2 15 —1.7 21 —6.1
4 —38.38 10 —4.8 16 —3.1 22 —6.2
5 —9.9 11 —2.8 17 —4.4 23 —7.1

®6 RIEBETH1X24hSE(T2)
Tab. 6 Temperature of a whole day in winter(T2)

i % HUlk/C i % “ilk/C i % Ul i %) i/ C
0 —17.5 6 —20.8 12 —12.2 18 —13.2
1 —17.4 7 —20.5 13 —10.9 19 —14.1
2 —18.9 8 —20.5 14 —10.9 20 —15.2
3 —19.3 9 —18.5 15 —10.8 21 —14.6
4 —19.9 10 —15.4 16 —11.9 22 —14.4
5 —19.5 11 —13.9 17 —12.9 23 —14.8

®7 RM|/EFTH1XR24hKE(T3)
Tab.7 Temperature of a whole day in winter(T3)

2 i/ C 2 S/ 2 S/ C ) /T
0 —25.5 6 —31.1 12 —15.8 18 —22.5
1 —26.4 7 —31.0 13 —16.0 19 —25.1
2 —28.5 8 —32.0 14 —15.4 20 —27.6
3 —27.9 9 —27.1 15 —15.9 21 —28.9
4 —30.4 10 —21.8 16 —17.2 22 —29.1
5 —30.2 11 —18.8 17 —19.9 23 —29.9
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