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Study on Controlling of Transverse Shrinkage Cracking in
Cement Stabilized Macadam Base

WANG Yan, NI FuHian, L1 Qang, LI Zai-xin
(School of Trangoortation, Southeas Universty, Nanging Jiangsu 210096, China)

Abstract : Transverse shrinkage crack in cement gabilized macadam base and reflecting crack due to shrinkage are
onedf nog severdy damage in semi-rigd aphdt pavement. To conpare grength and shrinkage performance of
various cement-trested materials and find out method to reduce transverse shrinkage crack , finite eement method
were used to andyze shrinkage dress in different cement—treated base when water loses or tenperature changes,
cement-treated materid s with different cement dosage were used to carry out indoor drength tes and build teg—
road The finite dement andyds and tes results show that shrinkage dress in base rises with cement dosage
increased ; uncorfined conpresson drength for seventh day of cement —treated meterials stidies ecification
requirement only poseessof 2.5 percent cement ; lessen cement dosage of base materias as long as strength meet
requirement to reduce shrinkage crack in base isfeasble, variahility for base grength will increase when cement
dose decreased yet , therdore, to inprove condruction method is quite necessary.

Key words: road engineering; cement treated macadam base; finite eement method; crack control ; shrinkage
gress

: 2006-10-31
(1979-), , . - (wangyan. seu @geil. com)



46

25
) ; 20m
) ; 5m ,
, 1.0 —— KU 4%
= KEFHIE 5%
, 2 , £ 08 —— KJEFIE 6%
3 4 i 0.6
2 04
»‘3:-%
H 0.2
1 0 1 1 1 1 J
0 20 40 60 80 100
' B B HE /m
L 1
Fig.1 Rdationshipsd dry shrinkage sress, nodd
length and cement dosage
1
1 2 20 )
1
Tab.1 Primary parameter sdected infinite dement andyss ) ;
/em /MPa 20m ! ;
( ) 3 20m :
( ) 20 250
142 40
0.3
£ -
[1.2] 2 0.2 v
2 =
2| —— KBTI 4%
2 % 0.1 = KIEFIE 5%
ZE EFIE 6%
Tab.2 Shrinkage codfficients of cement sabilized = ACTON R 5%
mecadam with different cement contents 0 0 20 40 60 80 100
/% 4 5 6 BRI AR FE /m
/(x10°8 % b 52.0 70.4 111. 4 >
[(x10°°  °h 7.4 .7 9.7 Fig.2 Reationshipscf thermdl dress, node
, length and cement dosage
2%, 1 2 :
3% a , :
, 10 20 d
50 100 m, 1 J



, 47
, 4
, Tab.4 Resdtsd uncorfined conpressve
drength ted for various ages
(%) /MPa
1 1 /d
5.0 4.5 3.5 2.5
[4] 7 6.1 4.4 3.7 3.3
28 7.5 6.7 5.2 4.0
! ’ ! 60 8.1 7.5 5.8 4.3
90 %, 20 0 8.5 8.1 6.2 4.4
95 % : 3 MTSB10 :
5
1.6 5
£ 12 Tab.5 Resltsd glitting tendle srength test
A
R 08 (%) /MPa
2 —— KIEFNE 4% /d
T 04 - KPHIE 5% 5.0 4.5 35 2.5
- —a— KIRFI B 6%
0 | ! | I ) 60 0.69 0.64 0.45 0.30
0 20 40 60 80 100 20 0.80 0.73 0.49 0.40
I T ARCKCJIE /m
) 25% ,7d
3 b
Fig. 3 Rdationshipsdf shrinkage dress, nmodd ’
length and cement cortent
3 y i)
' S0m ’ , 4%
2 4
2- 1 1
2.5% 5.0%, 12 -
, 7 28 60 90d . 0T e60d mwood
,60 90 d , = 03 [
®O06 gy *
J1 B %
g 04 r S
057-94) ] 2|
0.0 1 1 il 1 1 |
! 00 20 40 60 80 100 120
) ) G BR 4710 [ 58 Ji /M Pa
24h, 2
3 4 N
Fig.4 Rdationship between glitting tendle grength and
3 7d

Tab.3 Restsd uncorfined compressve
grength tegt for 7 days

/% 2.0 2.5 3.0 3.5 4.0 4.5

5.0

/MPa 2.9 3.3 3.5 3.7 4.1 4.4

6.1

2.2

21

uncorfined compressve grength for various ages

) K48 + 948 K49 + 877 4



25

48
, 15d 75 d
: 6 : : 8
, 8 ¢ )
, , Tab.8 Resltsd glitting tendle srength on ste (caculated)
) ) ) (%) /MPa
/d
, , 4.8 4.2 3.7 2.9
y 15 0.67 0.53 0.38 0.30
75 1.06 0.95 0.72 0.66
6 )
Tab.6 Resadtsd uncorfined conpressve )
drength on gte for various ages ,
15d 75 d ; ,
/%
/MPa /MPa /% /MPa /MPa /%
4.8 8.4 6.3 16 12.6 8.8 18
4.2 6.9 51 16 10.5 8.7 10
3.7 4.4 2.4 28 8.6 57 21
2.9 3.3 1.2 33 6.8 4.9 17 !
5
1.6
L § J N
’ ’e_.\( E -
7 *Eé = 08
1 % .;2
7 = 0.4
Tab.7 Qonparionsd uncorfined conpressve 0
drength between on ste and lab ted KIEHIE /%
15d /MPa  75d /MPa
/% 5
4.8 6.4 8.4 82 12.6 Fig.5 Qonparion o shrinking gress and litting srength
4.2 5.6 6.9 7.2 10.5
3.7 4.9 4.4 6.4 8.6 5 , ,
2.9 3.8 3.3 5.0 6.8 ,
, 6 % 4%
75 d 5% ,

30% 50 % ,

(6]



49

4
1) ,
2.5%, 7d )
) 4%
(2
©) ,
3% 4%, ,
References:
[1]
[R] . , 2006.

[2]

Sutheas Universty. Research on Reaonable Srength Indexes
o Cement-treated Base and Techrology of Reflective-crack Pre-
vertion and Managemert [ R] . Nanjing: Sutheas Univers-
ty, 2006.
[D] .
, 2004.

YAN G Wen-ding. Research on Shrinkage Performance of Semi-
rigd Base Maerids [D] . Xi’ an: Chang’ an Universty,
2004.

(3]

[4]

(6]

(7]

(8]

(9]

[10]

[D] . , 2006.
L1 Qang. Research on the Dedgn Indexes o Reflective Crack-
ing in Sem -rigd Base Aphdt Pavements [D] . Nanjing:
Sutheas Universty , 2006.
[M] .

, 1995.
WU Ganchang. Tenperature Sress Andydsd Sami+igd Pave
ment [M] .Bejing: Sdence Press, 1995.
JT 057-%4,
[S] .
JT 057-94, Tet Methodsdf Materids Sahilized with Inorgan-
ic Bindersfor Highway Engneering [S] .

[D] - , 2001.
ZHANG Ga—zhi. Research on Mix Ratio Desgn Method of Ce-
ment-trested Materials Gonsdering Anti —cracking Performance
[D] . X" an:Chang’ an Universty , 2001.

[D] . , 2004.
HUANG Yu-bin. Research on Crack Prevention and Manage-
ment for Cement —trested Macadam Base Agphdt Pavement
[D] . Shangha : Tongi Universty, 2004.
[J1 - , 2007, 24 (1) : 17 -
20.
HU Li-gun, SHA Ai-min. Research on Irfluence Fector in Semi
-rigd Bae Qurse Maerid Tenperaure Shrinkage Qodficient
Teg Udng Srain Gauge [J] -Journd of Highway and Trangoor-
tation Research and Devdlopment , 2007, 24 (1) : 17- 20.
[J7 - , 2006, 23
(20) : 15- 109.
NI RHian, XU Heo, LIU Qingquan, & a.Andyssd Temr
perature Helds o Sam -rigd Pavement with Rorous Agphdt
Qourse [J] .Journd o Highway and Trangortation Research
and Development , 2006, 23 (10) : 15- 19.
[J1 . , 2007, 24 (6) :
37- 40.
QJ Xingyu, DONGQa, NI FuHian. Research on Crack Pro-
gresson o ontinwudy Rerforced Goncrete Pavement [J] .
Journd of Highway and Trangoortation Research and Develop-
ment , 2007, 24 (6) : 37- 40.



