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Application Research on Anti-cracking Agent for Semi-rigid Base
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2. Hubei Key Laboratory of Control Structure, Huazhong University of Science &. Technology, Wuhan 430074, China;
3. Dangyang Section of Highway Administration, Dangyang 444100, China)

Abstract: The microstructure and formation process of the material mixed with anti-cracking agents were
observed by the scanning electronic microscope. It was found that the anti-cracking agent has expansion
character and can make the material dense. Through the shrinkage tests, it was proved that the shrink
spaces of the road base, which is caused by the variations of the temperature and humidness, decrease ap-
parently because of the anti-cracking agent. The influence of delaying the molding time on the strength of
gravel mixtures was also analyzed and it was concluded that anti-cracking agent has slow setting perform-
ance. On account of adding anti-cracking agent into the semi-rigid base material, early strength of the ma-
terial is enhanced, curing period is shorten and lasting quality is improved, which can be showed from the
durability test. The continuous constructions of the base and asphalt pavement are feasible in the test road
because of anti-cracking agent, which make the base and surface pavements compacted tightening. Thus,
cracking of the pavements can be restrained, durability of the road can be improved and road life can be ex-
tended.
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(a) With anti-cracking agent (b) Without anti-cracking agent
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Fig. 1 SEM pattern of cement-stabilized gravel with and

without anti-cracking agent
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Table 1 Comparative test of influence of anti-cracking agent on delay in forming time, dry bulk density and stable aggregate strength

Anti-cracking

Optimum water

Maximum dry Strength loss

Code agent addition/ % Delay time/h content (by mass)/% density/(g + cm %) fra/MPa ratio/ %
1-1 0 0 5. 30 2.368 4,46 0
1-2 0 1.0 5.34 2.368 4.28 4. 04
1-3 0 2.5 5.38 2.360 4.27 4.26
1-4 0 4.0 5.50 2.357 3.55 20. 40
1-5 0 6.0 5. 80 2.355 3. 20 28. 30
1-6 0 9.0 6.15 2.354 2.68 39.90
1-7 6.0 0 5.50 2.368 4.53 0
1-8 6.0 1.0 5.56 2.368 4.51 0.45
1-9 6.0 2.5 5. 60 2. 368 4. 46 1. 50
1-10 6.0 4.0 5.69 2.368 4. 44 2.00
1-11 6.0 6.0 5. 80 2.358 4.42 2.40
1-12 6.0 9.0 6. 00 2.358 4. 39 3.00

Note: f74 represents the unconfined compressive strength of the cement-stabilized base mixture been curing for seven days under the standard condition.
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Table 2 Influence of anti-cracking agent on setting time of cement

Setting time/h

Code Anti-cracking Standard

agent addition/% consistency/ % Initial Final
2-1 0 25.8 2.78 4.10
2-2 1.5 25.3 3.00 5.93
2-3 3.0 25.4 4.75 7.08
2-4 4.5 25.2 7.18 10. 25
2-5 6.0 25.4 11.17 14. 00
2-6 9.0 25.3 15.75 19. 50
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Table 3 Influence of anti-cracking agent addition on the unconfined
compressive strength of cement-stabilized base material

Optimum water

Anti-cracking Maximum dry

Code agent addition/ % density/ % C;ZZI;/(;)Y fru/MPa
3-1 0 2.368 5.10 4.46
3-2 3.0 2.368 5.50 4.53
3-3 6.0 2.368 5.50 4.41
3-4 9.0 2.368 5.50 3.82
3-5 12.0 2.368 5.50 3.81

Note: f74 represents the unconfined compressive strength of the ce-
ment-stabilized base mixture been curing for seven days under the stand-
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Table 4 Dry shrinkage coefficients of cement-stabilized gravel with

and without anti-cracking agent X10°°

. . Without anti- . . .
Curing time/h . With anti-cracking agent
cracking agent

0 0 0

48 38.3 23.6
72 37.3 24.5
96 49. 8 30.6
120 57.1 39.6
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Table 5 Temperature shrinkage coefficient of cement-stabilized gravel with and without anti-cracking agent xX10°°
Anti-cracki ) ) ) ) Avera Avera
MIEACRINE 50 20°C  20~10°C  10~0C 0~—10C 10~—20°C —20~—30°C Average verage verage
agent (30~07C) (0~—30C)
Without 12.06 13.45 13.32 17.53 13.78 12.9 13. 84 12.94 14.74
With 8. 34 8.56 10. 54 13.56 11.03 9.58 10. 27 9.15 11. 39
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Table 6 Long-term compressive strength of cement stabilized base material

Unconfined compressive strength/MPa

Code Aggregate type m(cement):m(aggregate) Anti-cracking agent

7d 28d 90 d 180 d
4-1 Stone chips gravel 5:95 Without 4.48 5.28 5.93 6.33
4-2 Stone chips gravel 5:95 With 4.52 5.56 6.12 6.41
4-3 Grit 5:95 Without 3.38 4.35 5.26 5.31
4-4 Grit 5:95 With 3.20 4.67 5.37 5.48
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Table 7 Long-term splitting strength of cement stabilized gravel

Splitting strength/MPa

Anti-cracking agent

7d 28 d 90 d 180 d
Without 0.45 0. 65 0. 86 0.95
With 0. 46 0.76 1.11 1. 20
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Table 8 Durable performance comparison of lime-fly ash crushed
stone mixture mixed with or without anti-cracking agent

With anti- Without anti-

Test project . .
cracking agent cracking agent

Shrinkage X 10" 3.71 6.42

Wet and dry circle(20 times)
. —44.9 2.3

strength loss ratio/ %
Water resistance(30 d) strength o
. 17.1 1.9
loss ratio/ %

Sulfate corrosion resistance

. 1. 18 1. 04
coefficient
Frost resistance(7 cycles)

0.98 0. 60

Frozen stability coefficient

bV 24 LU A B T 4% TR Y [ RE TRE 5 LE A4 7K g
AR R SR R SR P02 SE TR DO W 1R 2 =
R BHI S AP RE L REAS 21 42 7.



% 6 30

VIR R Y SR SR e Iy p SR AR R DA ER T 795

5 IR KA ST

X868 B DUE B K245+500—K251-+500 B 45
¥y R s AC-10 W H IR EE 1 (2 cm) + AC-16 H ki I
HIREE T (4.5 em) +5. 5% K VR Fa & 1 A1 (28 ~
30 em) + % B (Fr BALHD. LM EF KB R
5. 8%0. I FHAT 2L 4% 70 1 9% Bk 1 4% 5 0k L R 3 VT2
HES T T2 B b R 2 — R SR L U
2 T A BE T S L R
5.1 EEBEE

BT 1.5 d JE X g e Al 0 A 1 A T R B
FIZPHUEREE IR 2.5 MPa DL b MY To iR 354k
7d BRI RB] T A B R, B DL B A g
7 e St 6 | T )2 G it T T2 A AR Y i T AT
BOHFRAI. B bRl B 00 7 2 B ml o B 2 R
JE R R WO T 58 B 2 R B AT g 3.

#9 RRBEEMHECRERE

Table 9 Early strength of drilling core samples of test road

Pile No. Average strength/MPa
K250+850_-+780 4.30
K250+ 780_-+690 2.94
K250+440_-+410 2.55
K250+470_+440 2.62
K250+490_-+470 3.65
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Fig. 2 Drilled sample shows that the pavement and base

bond tightly with each other
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Table 10 Bond strength between the base and surface layer of
asphalt core sample

Cod Diameter/ Critical load/ Shear Average shear
ode mm kN strength/MPa  strength/MPa
5-1 43.8 0. 65 0.43
5-2 48.7 0. 65 0.43

0.52
5-3 43.7 0. 64 0.43
5-4 35.7 0. 80 0.79

5.3 LML

Xof SR FH R T T 2 A R | )2 G S T T
Bl ST B0 B TR O SRR B0 HE AT X FEAR I (LR 11.12)
G 5] DAy 3 B A S0 R 2y 3 AF. H L TR i kit
T ZOAH SR 21 D 2 00 7 i T, L e RS R
R 1~4 2%/ kem. SR FH R LT 2000 4 04 R [R) 45 4 1 >
WP 22 B T[] — 2 B A [ i B 2l i — 20
1) 282 Ay 50~ 115 2% /kem. 3k B W] JE | T )2 % 22
il T T 20T 2 R AN~ B R ) R ) SR L O
] S5 R FUR AU T T 2509 3% ~8%.

F 11 EZEEITTZHEITIXEHKERREEEN

Table 11 Road performance detection for testing roads
Flatnes: Deflecti Fricti Crack b
Testing road Pile No. Width/m atness/ eliection rlc, l,on rack number Paving time
mm value/0. 01 mm  coefficient per km
Hanyi road K250-K251 12 2 22 46 1 2006
Paved by the continuous X B
. . Liangjiang road K18-K19 9 3 36 47 1 2006
construction technique
Liangjiang road K18-K19 9 3 38 48 3 2007
Hanyi Road K250-K251 9 8 38 40 96 2006
Paved t tional
aved by conventional 4 ngjiang Road K18-K19 9 4 56 42 120 2006
technique
Liangjiang Road K18-K19 9 9 54 43 25 2007
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