32025 4F 5525 % 4515 ) Bo% H A 5 1T R
B 2025 , 25(15) :06501 -09 Science Technology and Engineering

DOI:10. 12404/j. issn. 1671-1815. 2404931

SIAME: M, D, 2, . R IR K PR 72 8 B A1 I G R 2 WA R S AN A BRES M [T ], R#doR 5 TR, 2025, 25(15) :
6501-6509.
Xiao Han, Tang Yong, Li Hao, et al. Macro properties and micro void structure of cement stabilized macadam mixture in cold regions[ J].

Science Technology and Engineering, 2025, 25(15) : 6501-6509.

EXREPRKEREREARESRENERES
Y = PR G5

HAE' EF' FE BFELX, BER, FrilT
(1. 32— R TR FRA R, R 610031 ; 2. R B TR+ AR TS EE, B4F 454000)

i B ATHRERIKEBREBEN REBERLRAA N FRE RFHREE ARG S LY alE, £8 5,10,
15 CHEMIAG IR A LM, AT A F R =5 S Bk 7R Aok 8BRS e WA A £ 20 CHE R A A
30 CHRALMTRRBEHGROFGIMMBIIERE THIBE DEADBBETEIE FTHES AR IKMEZ2F, R
TARARE A BERREEI P RRB /G RAM MM T RENRRAEGHa, AL T KRB TR G RAF S
WM REM G S F s risbeida At SR A MR TAFERABE(20C),5~10 CHRAEZH T, KREEHRSL
A6 ) F AR T 8 BTk 20% ~40% Ik 5 A TEIRT 40% ~50% ARIE R A ST R RAS E BB A ) SR IR
WA ARER 2550, BARAARERK, RERTH RO N FREREFTHFETHRBELAR, RSALEA
A By T AR R RRIG IR G L TR FL AR TR A 3 ok RRAE ER R IR A AR P RR AL R AR B A TR 45 M R S T A da AL B
AT R M A m 3G Im T ARRAE E B IR AA 00 7 SR AR 57 KM AR 5 34 1

KRl HEBITAR, KRRABTHRSE, RAEBE,; HFRAE, EHMRAE,; AR, MmN EREN

il ds U4l6.2; SCRRAR RS A

Macro Properties and Micro Void Structure of Cement
Stabilized Macadam Mixture in Cold Regions
XIAO Han', TANG Yong', LI Hao', YANG Ze-zhong', FAN De-lin' , NIU Hao-shuang”*

(1. China Communications First Public Bureau Southwest Engineering Co. , Lid. , Chengdu 610031, China;
2. School of Civil Engineering, Henan Polytechnic University, Jiaozuo 454000, China)

[ Abstract] In order to study the effect of low temperature on mechanical properties, fatigue properties and frost resistance of cement
stabilized crushed stone mixture in cold area. Using 5 °C, 10 C, 15 °C to simulate the field low temperature curing condition, based
on the mechanical properties test, three-point loading fatigue test and freeze-thaw cycle test, the differences of unconfined compressive
strength, flexural tensile strength, dynamic resilience modulus, fatigue resistance and anti-freezing durability of cement stabilized
gravel mixture under low temperature curing condition, 20 °C standard curing condition and 30 °C curing condition were compared. The
effect of curing temperature on the attenuation law of microvoid structure of cement-stabilized crushed stone mixture during freeze-thaw
cycle test was studied. The results show that, compared with the standard curing temperature (20 °C ), the mechanical properties of
cement stabilized macadam mixture decrease by 20% ~40% and the fatigue life decrease by 40% ~50% under the condition of 5 ~ 10
°C. Low temperature curing has a significant deterioration effect on the mechanical properties, fatigue properties and anti-freezing
properties of cement stabilized macadam mixture. The greater the decrease of mechanical properties and fatigue characteristics of ce-
ment stabilized crushed stone mixture. Increasing the curing temperature is helpful to reduce the decay rate of micro void diameter after
freeze-thaw cycle, increase the stability of the void structure of cement stabilized gravel mixture and refine the micro void structure dur-
ing the freeze-thaw cycle test, and thus increase the mechanical properties, fatigue durability and frost resistance of cement stabilized
gravel mixture.

[ Keywords] road engineering; cement stabilized macadam; curing temperature; mechanical properties; fatigue performance; frost

resistance ; microscopic void structure
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Table 2 Main technical properties of coarse
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AUBRIOBGERE G, BT BEIT AR AP TR e RSB =
TREFATIR AR ) PR B T T 2R, T 7 =17
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Table 1 Technical specifications of cement

HpH Bekit/% P/ SR )/ BB DATRR/VR

RS 2.11 3.5 8.5 18.7 43.1 4.5 7.1

FRER <5.0 =3.0 >6 H <10 =17 =42.5 =4.0 =6.5
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£3 THRE
Table 3 Gradation
N WL/ % .
LR /mm 20230 mm 10220 o T 0os A BT % M ZER /%
31.5 100 100 100 100 100.0 100
19 1.8 100 100 100 75.5 68 ~ 86
9.5 0 15.7 100 100 56.5 38 ~58
4.75 0 8.3 98.3 28.7 22 ~32
2.36 1.1 72.1 19.8 16 ~28
0.6 0 32.5 8.8 8 ~15
0.075 6.4 1.7 0-~3
e L/ % 25 22 26 27 — —
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Fig. 2 Mechanical properties test
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Table 4 Fatigue test results
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0.75 3545 3111 2 884 3 444 3545
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0.70 26 108 28 887 22 456 25 563 26 108
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Fig. 4 Test results of frost resistance durability
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Table 5 Microscopic void gradation

23 PR KRR E WA TR 25 R/ %
V/mm? 5C 10 € 15 C 20 C 30 C
V=100 0.616 0.552 0.488 0.432 0.427

50V <100 0.348 0.272  0.208 0.124 0.114

30sV<50 0.832  0.772  0.632  0.209 0.19

20V <30 2.048 1.792  1.672 1.247 1.211

10=sV<20 2.952  2.716 2.616 2.580 2.494

5sV<10 3.052  2.632 2.536  2.449  2.406

2<V<5 4.312  3.696 3.128 3.525 3.183
1sV<2 6.808 6.248 5.562 5.387 5.135

0.5=sV<1 7.296 7.243 6.812 5.795 5.471

0.1<V<0.5 6.336 5.632 5.472 5.439 5.118
0.05=V<0.1 8.568 9.072 9.228 9.392 9.433
V<0.05 56.832 59.373 61.646 63.412 64.818
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