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Table 1 Physical indexes of coarse aggregate
PR R/ (g-em™)  RTHE/(grem™)  BUHAERE/(grem™)  BIKE/% JEREIERR/ % BEROIRORE & /%
RARARE 2.671 2.626 2.540 1.75 16. 53 4.15
RAP 2.492 2.439 2.414 1. 60 7.21 3.22
22 AR LR bR
Table 2 Physical indexes of fine aggregate
PR 2T T E/(g-cm™) W&/ (g-em™) 7K 3R 1% TIKFR )%
4uwb 2.571 1.589 1.78 0.45
ITS 2. 869 1. 602 2.48 0.37
3 HAESRRRITHRE
Table 3 Design gradation of recycled aggregate
Fift/mm 19 16 13.2 9.5 4.75 2.36 1. 18 0.6 0.3 0.15 0.075
hE 1 FR/% 100. 0 93.0 86.0 72.0 45.0 31.0 22.0 15.0 10.0 7.0 5.0
R TFR/% 100. 0 88.0 76.0 59.0 35.0 22.0 13.0 8.0 5.0 3.0 2.0
WL/ % 100. 0 89. 6 79.2 64.2 41.2 26.3 16.9 11.0 7.0 4.5 2.9

T ROHAE R, W/ T RSk A ORAR I B A SR I T A T

*4 glERsi R

Table 4 Compaction test results

RG50S RAP# /% ITS £ 5/% AR IR % BRTHE/(g-em™)
ITSO 25 0 5.16 2.310
ITS30 25 30 4.91 2.318
ITS45 25 45 4.87 2.326
ITS60/RAP25 25 60 4. 84 2.342
ITS90 25 90 4.90 2.320
RAP40 40 60 4.62 2.314
RAPS5 55 60 4.52 2.309
RAP70 70 60 4.56 2.301
RAP100 100 60 4.54 2.271
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Fig. 1 Test process: unconfined compressive test (a), flexural-tensile test (b) and temperature shrinkage test (c¢)
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Fig. 4 Variation of temperature shrinkage strain of cement
stabilized macadam mixed with ITS (RAP=25%) with time
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Fig. 5 Variation of temperature shrinkage strain of cement
stabilized macadam mixed with ITS (RAP=25%)

with temperature
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Fig. 6 Variation of cumulative temperature shrinkage strain of cement stabilized macadam mixed with ITS (RAP=25%)

with number of temperature cycles: cooling stage (a) and heating stage (b)

12.0F —a—1ITSO
1.5} —e—ITS30
ok —A—[TS45 v
sl % —vITSeo 3
o ——1TS90 "
S 100} e _—
g 951 A /:/v / —4
/5 ¢ / E
% 2T . / A—{ ., /
Eé 85 ™ Vv /.
2 s0f "
¥ st :__—-/l/.
70} o
6.5—s ; i : i A
20~-10 -10~0  0~10 10~20 20~30 30~40
LB X i/ °C
7 BITS KRR E A (RAP=25% ) 4% 251
Fifi 05 IX 1] A AR £k

Fig. 7 Variation of temperature shrinkage coefficient of
cement stabilized macadam mixed with ITS (RAP=25%)

with temperature range
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Fig. 8 Variation of temperature shrinkage coefficient of
cement stabilized macadam mixed with ITS (RAP=25%)

with number of temperature cycles
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Fig. 9 Variation of temperature shrinkage strain of cement
stabilized macadam mixed with RAP (ITS=60%) with time
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Fig. 10 Variation of temperature shrinkage strain of cement
stabilized macadam mixed with RAP (ITS=60% )

with temperature
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Fig. 11 Variation of cumulative temperature shrinkage strain of cement stabilized macadam mixed with RAP (ITS=60% )

with number of temperature cycles: cooling stage (a) and heating stage (b)
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Fig. 12 Variation of temperature shrinkage coefficient of
cement stabilized macadam mixed with RAP (ITS=60% )

with temperature range
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Fig. 13 Variation of temperature shrinkage coefficient of
cement stabilized macadam mixed with RAP (ITS=60% )

with number of temperature cycles
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Mechanical and temperature shrinkage properties of recycled aggregate
cement stabilized macadam subgrade in cold regions

ZHANG Liqun'?, ZHANG Xuefeng’, CUI Honghuan'?

(1. Hebei Provincial Key Laboratory of Civil Engineering Diagnosis, Reconstruction and Disaster Resistance, Zhangjiakou 075000,

Hebei, China; 2. School of Civil Engineering, Hebei University of Architecture , Zhangjiakou 075000, Hebei, China)

Abstract: To study the problem of reclaimed asphalt pavement (RAP) and iron tailing sand (ITS) , they are
added to cement stabilized macadam as gravel and sand. The road performance of cement stabilized macadam is
studied through unconfined compressive test, flexural-tensile test and temperature shrinkage test, and the effects
of RAP and ITS content on cement stabilized macadam is analyzed. The results show that: When RAP content is
fixed (25%) , the increase of ITS content is beneficial to improve compressive strength and flexural-tensile
strength of cement stabilized macadam, but it will increase temperature shrinkage strain and temperature shrink-
age coefficient of the material, and reduce temperature shrinkage property. Among them, ITS45 (ITS content is
45%) has better temperature shrinkage performance. When ITS content is fixed (60%) , the increase of RAP
content will not be conducive to compressive strength of cement stabilized macadam, but it can increase flexural-
tensile strength, and reduce temperature shrinkage strain and temperature shrinkage coefficient. Among them,
RAP70 (RAP content is 70% ) has the best temperature shrinkage performance. Compared with ITS45, RAP70
has a wider construction temperature range.

Key words: cement stabilized macadam; unconfined compressive strength; flexural-tensile strength; tempera-

ture shrinkage property; RAP; ITS
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