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Effect of gradation on performance of low-dose cement modified graded gravel

ZHOU Zhi-gang', WANG Zi-long”, JIANG Shao-xi’

(Key Laboratory of Road Structure and Material, Ministry of Transport of PRC, Changsha University of
Science and Technology, Changsha 410114 ,China)

Abstract: In order to study the effect of gradation on the performance of low-dose cement
modified graded gravel, and to promote the popularization and application of low-dose ce-
ment modified graded gravel base structure, four representative gradations are selected for
preparation of low-dose cement modified graded gravel with reference to the grading range
of cement stabilized macadam and graded gravel in the relevant specifications. To compare
and analyze the road performance of low-dose cement modified graded gravel with different
gradations and its variation rule with age,the unconfined compressive strength, compressive
rebound modulus and CBR test, dry shrinkage test and temperature shrinkage test, liquid-
plastic limit test and water seepage test were carried out. The results show that the grada-
tion has obvious influence on the road performance of low-dose cement modified graded
gravel. The excessive coarse aggregate will reduce the unconfined compressive strength and
the compressive rebound modulus, while the fine aggregate will reduce the CBR value. The
effects of gradation on dry shrinkage and temperature shrinkage are similar to each other.

Increasing coarse aggregate and reducing fine aggregate are beneficial to control the shrink-
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age crack in gravel base. No matter what kind of gradation, low-dose cement modified gra-
ded gravel has good performance on water permeability and water stability. In summary, it
is suitable to select skeleton dense gradation with certain content of coarse and fine aggre-
gate for low dose cement modified graded gravel.

Key words: low-dose cement modified graded gravel; gradation; age; mechanical proper-

ties; shrinkage performance; water permeability; water stability
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Table 1 Four kinds of grade gravel used in test % Table 4 Liquid-plastic limit test results of graded
B mix with different cement dosages %
(mm)
31.5 26.5 19 9.5 4.75 2.36 0.6 0.075
Q
A 100.0 85.0 68.0 38.0 22.0 16.0 8.0 2.0 0.0 18.2 16.3 1.9
1.0 19.1 17.7 1.4
B 100.0 95.0 76.0 44.7 30.0 21.4 11.0 4.0
_ 2.0 20. 6 19.8 0.8
C 100.0100.0 87.0 59.0 41.0 26.0 15.0 7.0
3.0 22.2 21.9 0.3
D 100.0 93.0 85.6 58.5 36.5 22.1 10.9 4.5
3 s
2 1 7N1 89 [9.10]
Table 2 Result of compaction test
/% /(g e cm ™ ?)
b
A 3.94 2.26
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C 4.50 2.36
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Table 3 Liquid-plastic limit test results of graded gravel 26.5 mm, $150 mm X
before and after cement modified % 150 mm 5 .98Y%;
) 1 mm/min,
A 18.7 16.9 1.8 2 min o
B 18.2 16.3 1.9 , 6 h
C 17.9 16.1 1.8 s
D 16. 8 15.1 1.7
b b
A 22.1 21.3 0.8 (25£2) C, 1 .
2% B 20. 6 19.8 0.8 1 4
C 21.9 21.3 0.6 . 284d
23.0 22.6 0.4



12 ( ) 2018 12
] ) 24 h,
b o b
7d 14 d ,B.C.D , o
b A o b
A , 5 o
0 ’ ( 1/5) 1) 1 min .
b b b
’ o ] O. 5 min
N o ( 2/5),
B s , 1 min
o ’ ) ) O. 5 min
s :B>D> . , 2 .
C>A,
= 600 -
. - 550:
e 500
300 i 4501
§ 400 F
= o5t E - —A
= 350 s
= = 300F .
¥ 20r ——A > s
i B 2 250 b
& ac 200
].5 B D 150 1 1 I L | |
- 0 10 20 30 40 50 60
10 | ] | ] ] |
0 10 20 30 40 50 60 ek it il /d
Fe A ) /d
2 4
1 4

Fig. 1 Variation of unconfined compressive strength of
four kinds of low-dose cement modified

graded gravel with age
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Fig. 2 Variation of compressive rebound modulus
of four kinds of low-dose cement modified

graded gravel with age
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Table 5 Expansion amount of CBR test of four kinds of ’
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A B C D - °
0.018 5 0.023 4 0.029 5 0.025 1
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Fig. 4 Variation of water loss ratio of four kinds of

low-dose cement modified graded gravel with time
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Fig. 5 Variation of dry shrinkage strain of four kinds of
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Fig. 8 Variation of temperature shrinkage coefficient
of four kinds of low-dose cement modified

graded gravel with temperature
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Fig. 9 Variation of water permeability coefficient
of fourkinds of low-dose cement modified

graded gravel with Void ratio
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