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Impact on performance of cement stabilized macadam mixtures between

gyratory compaction and static compaction methods
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Abstract: In order to explore the feasibility of using gyratory compaction method (GCM) to
design the cement stabilized macadam mixtures (CSMM), the influence of performance between
GCM and static compaction method (SCM) was analyzed, and three different kinds of CSMM
specimens were prepared by GCM and SCM. Physical and mechanical indexes of specimens were
measured to analyze the performance of different methods. Besides they were also compared with
vibration compaction and test road results. The results show that the compaction method is the
key factor affecting the performance of CSMM. Dry density-moisture curve of CSMM can be

obtained by GCM, so that the optimum moisture content and maximum dry density can be
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determined. Compared with heavy compaction, optimum moisture content of GCM decreases by
6.7% on average, and maximum dry density increases by 2. 0% on average. Compared with
SCM, unconfined compressive strength at 7th day of GCM increases by 117% and splitting
strength at 28th day increases by 106% on average. Framework structure has better anti-load
capacity and lower fragmentation degree. The coarse and fine aggregates can achieve a better
embedding state in compaction process and specimens of dense-skeleton structure prepared by
GCM have best performance. Physical and mechanical indexes of CSMM between GCM and SCM
have linear relationship. 7 d unconfined compressive strength of GCM, distribution and
fragmentation of aggregates are closer to the vibration compaction method and test road. Using
GCM to design the cement stabilized macadam mixtures is reasonable and feasible. 6 tabs,
10 figs, 22 refs.
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Tab.1 Major technical indicators of aggregates
AR A% /mm 0~2.36 | 2.36~4.75| 4.75~9.5 | 9.5~13.2 | 13.2~16 16~19 19~26.5 | 26.5~31.5
KMEE/(g+ em®) 2.401 2. 654 2. 667 2.725 2.719 2. 710 2.715 2.715
KR/ % 0. 650 0. 650 0. 650 0. 540 0. 490 0. 480 0.310
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Tab. 2 Mixture gradations of different structures
3T T 2 6% L (o) B9 5 BT 43R/ %
ERE Ry S

31.5 26.5 19 9.5 4.75 2. 36 1.18 0.6 0.075

o X i 100 96. 8 93.5 67.0 39.0 26.0 20.5 15.0 3.5

B S 100 90. 4 73.6 46.0 26.8 25.8 18.0 9.1 0.5

HAR A PR 100 86. 3 62.8 26. 3 11.2 5.0 3.0 2.0 0.0
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Fig. 1 Curves of dry density and water content
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Tab.3 Maximum dry densities and optimum moisture contents
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Fig. 2 Relationship of compaction parameters between

gyratory compaction and heavy compaction
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Fig. 3 Influence of compaction degree and cement

content on unconfined compressive strength
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Tab.5 Improvement of physical-mechanical performance among different compaction methods

R R R) Sk H i 2 B R A TR 4% I A AR R R/ 6
X HF8 b - - ARILEEW/ %
k2] k(4] SCik[13] SCik[14] R
KAk —57.7~—101.0 <—80.0 —10.0~—40.2 —57.8 —40.0~—60.8
ok T i 1.7~ 3.1 1.4~4.5 2.8~3.7 0.5~2.2 2.5 2.0
S KFE —12.0~—17.0 | —12.2~—18.4 —10.2 —4.0~—17.0 —11.5 —6.7
7 d TEA R L E e 108. 0 130.0 86.0 79.3 100. 8 114.0
28 d By R 81.0 41.9% 61.5 106. 0

B R B R AR B K AR 90 d B RLERUE
e I 9 PR PR A T 5 1o A P 00 25 RS B 1 B U 1
PR fo S A 8 i g A ) B9 00 0 4 36 [/ TR RE
% 3% B Fe AR AR BHIRES .
3.2 5B EESHERMXTE

Bl K VR T A B SR R . B K
TN 1k, 3 Pk sh 9. FR4E 7 dJE B
WBURE o 23 AR AR (] 0 ) 2 T 2 15 s s 2 1 F
WPF 7 d O BRHT 58 IR 45 R W3R 6. Hi3k 6
AL S R IR AR A 5 B B T T R R 0 T
i G PR PR P 8 AR T Al PR . 1B 10 g ik
TR . P 10 RO Bl e A R
P AFORL AN SRR BURE 33 23 93 A JL T B4 S RHURE
AR R o T e T G R P P 50 20 L R AL L B A
WAL, AU R R B e R K e AR B
A1 B S L5 S B B4

£6 EWRAEBRERRSER

Tab. 6 Test results of unconfined compressive strength
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