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Temperature Shrinkage Coefficient Comparative Test
of Cement Stabilized Macadam with Different Types

ZHANG Huaizhi,YANG Fan ,YANG Ye

(School of Transportation Engineering, Shenyang Jianzhu University , Shenyang , China, 110168 )

Abstract; The effect of cement mass fraction, gradation and mixing method on the temperature
shrinkage performance of cement stabilized macadam materials was studied. The tests were carried
by the traditional strain gauge method optimized and the temperature-compensation coefficient
relationship was derived by the temperature-strain relationship fitted. A high-precision temperature
shrinkage coefficient measurement method has been established by using glass-ceramics as a
compensation material. Under normal mixing conditions, the crack-resistant gradation ( skeleton-
embedded compacted ) cement stabilized macadam has a higher temperature shrinkage coefficient
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than that of conventional gradation ( compact skeleton type ) ; under the condition of vibration
mixing , the temperature shrinkage coefficient of crack-resistant grading cement stabilized macadam
is lower than that of water-stable macadam with conventional gradation,and the reduction is about
10% . Under normal grading conditions, the vibration mixing process has a small effect on the
temperature shrinkage coefficient of cement stabilized macadam, and the average temperature
shrinkage coefficient is reduced by about 3% ;under the condition of crack resistance gradation,the
temperature shrinkage coefficient of cement stabilized macadam after vibration mixing is
significantly lower than that of conventional mixing, and the reduction range is more than 60% .
The optimized temperature shrinkage coefficient measurement method can effectively reduce the
test error, and the temperature shrinkage resistance of the crack resistance graded cement stabilized
macadam has a very close relationship with the mixing process. In reality projects while using the
crack-resistant-type grading cement stabilized crushed stone material vibration mixing process
should be used to ensure that the anti-temperature shrinkage properties of base material.

Key words; cement stabilized macadam ; temperature shrinkage coefficient; strain gauge method;
vibration mixing ; glass-cera
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Fig.1 Sensor used for temperature measurement
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Fig. 2 Temperature-strain fitting curve
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Table 1 Temperature shrinkage coefficients and

errors of different compensators

(B Feigs b
BE/C RMREY  HIXHR  RSREY MR
10°°C' %% 10T 2%
15~10 23.71 0.47 23.25 1.48
10~5 23.97 1.57 23.79 0.81
5~0 23.11 2.08 23.19 1.74
0~-5 23.20 1.70 23.55 0.21
-5~-10 23.9 1.65 24.63 4.36
-10~-15 23.76 0.68 24.70 4.66
-15~-20 23.82 0.93 24. 64 4.41
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Fig.3 Cement stabilized gravel specimen
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Table 2 Gradation of cement stabilized macadam

e TRl U -
Kite/ TSR % Wbk 535 %
mm
MAGEE R MSCHE e
37.5 100 100 100 100
31.5 100 100 85 ~100 97.5
19 68 ~86 85 57 ~72 69
9.5 38 ~58 39.5 38 ~48 38.5
4.75 22 ~32 23 28 ~36 28.5
2.36 16 ~28 19. 8 16 ~28 27.3
0.6 8 ~15 10.7 7~16 11.7
0.075 0~3 0 0~5 0
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Fig. 4 Temperature shrinkage coefficient of

different cement mass fraction
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Table 3 Temperature range of temperature shrinkage

coefficient test
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Fig. 5 Temperature-shrinkage coefficient of two gradation under different mixing conditions

2.3 #HMAAESRIRSE R IT

IKPERETEA M BB S e rh
HIECHE AR S GO ke K AR
SEIEARMR AR BIFE A A A KRR E
AT R P BB et R e 20 DRt X 3
RSP T HO R TR, 5 LA
PR 2R A BT T IR AR PEREXS ik
K(WKeG).

MIE 6 (a) AT LAFE HY  H LG B K AR B A
TEAR BFERTT 2N IR 405 R B Z A K, B

PR 4R SR T 206 KRR A (bt T 4 e
A PTG R4 RECE AR 3% , Hh
0 ~20 C, il 45 FER IR B2 A AR, AR
TREEZI N 9% .

EERASIY S S L Y e s o R AL
Tori s (WL 6 (b)), Zediksh# RS HI oL
SR K R A 45 TR DX ) A R 40 2R 50 3
TR FFER T2, Fr RUK RS A 7E IR )
FERU T 2R FLPE RN 2500 N 1201 40 R 4L
350 5.17 x107°-C 7' 18,31 x107°-C ',



328 WHERKESMARBFR)

%36 %

VLT BD KRR A AR AR ShHE R il
AivERESR THE 60% L) E. [RI I i &1 6 (b) 1]
VA 2 IR sl P I KRR B A1 bR IR 4 2 4L

or —n— BHR
—o— HEHE
8.
5
B 6r
o
el
4.
N
0 1 2 3 4 5 6 7 8
R ]
(ay X FLRID

FHRIAGAE , U WTR 45 X A )l X T it
JE SRR — B0, A M T e 2 A R
DU TERE.

1 r

—=— HHRA
10 + —o— HiRIRAL
9-
S 7t
R
Es- .—_*__‘\\//\
4.
3-
0 1 2 3 4 5 6 1 8 9
L X 8]
(%2230

6 A[RIZEC T WR ATy R R4 A R

Fig. 6 Temperature-shrinkage coefficient of two mixing methods under different gradation
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