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Moisture Stresses of Semi-rigid Base at

Hardening Stage During Construction

ZHOU Yumin' , ZHANG Xinghua?

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of
Shanghai 201804, China; 2.
Guangzhou Municipal Engineering Design & Research Institute,
Guangzhou 510060, China)

Education, Tongji University,

Abstract: In terms of semi-rigid base cracks induced by
moisture change at hardening stage during construction, the
shrinkage stress and curling stress were discussed in related
to the factors of dry shrinkage strain, horizontal friction
stiffness and vertical reaction modulus by using an elastic
foundation beam model. The results show that the shrinkage
stress ratio grows with increase of the horizontal friction
stiffness in “S” trend and gradually converges to 1; whereas
the curling stress ratio is the function of L/ (the ratio of the
length and stiffness of the beam radius) with increase of L/ r,
firstly grows up and slightly exceeds 1 then comes down to 1.
In the end, the moisture stresses for a group of cement
stabilized aggregate with ordinary cement content are
calculated, based on the crack criterion, it is easily judged
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that the premature cracking on cement stabilized aggregate

base would be induced at hardening stage.
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Tab. 1 Model parameters
ky/ o/
L/m h/m (MPa*m™ 1) (MPa*m 1) E/MPa
>=0.1 0.15~0, 25 30~240 =0 500~1 500

3 BENMAEERMESH

3.1 FHE NS

HZTYER SR Ees by UK Lok SEBE R
¥, B L=100 m, E=1 000 MPa, F45 5 7 &% C.
(Ci =0/ (E » e DA S EEAH L ILE 2.

M 2 AP0, 2 &k, AR/ C 8 FF, M2
B BHIRIERA HEE £, BN, C, 2 S RN, e
ST 1; B2 R R, C, W/, o1 5158 YRR £y
A, —ERE LFERC,. TR RN, BL.E



F11H PR, 45 2 W5 = HRHE 1L B B BT B R 1657
Lo ) (AR 2 I,
08} /
4 BRGNS T REIR
J kY
Moo o MR B B 0 B AR {5 2 A 7 A 1
“r ! FERY 1 T L 2 SR B T 722 YL B 7 36 F

0 sas 2] 1 1 1 )
0.001 0.01 0.1 1 10 100 1000

k,/(MPa . m-1)
2 C.Mk.ELHZ
Fig. 2 Diagram of C;~k,

BUR [EME R, Bk Co~k. BYASALHL AL
3.2 R4

4 L=100 m, E=1 000 MPa It}, C., FE & 34
AL 3. B 3a AT UL, Co BE L/ B340
TR R B R AE S BT T 1, 22 ) R
& k. 7E 30~240 MPa « m™" Z [N e , C.og B
Z 3G (BRI A K, HoR K EAR AL TG [ 1. 060~
1. 075, /NF 5%, LA &, St Coog BEMER/IN. A 3b B
sk [ By BRI AL (B2 &, 7E 0. 01~
1 000 MPa « m™ ' Z [B] R34 i}, Crog B B3 R AH AS
A I 1. 018~1. 086, T £y XT Cog EMAHER /N, 22
TWERE, Y L E BURFERER, 2R Cog~k. BIAE

12
0.9
2 L
< 0.6
— k=30
0.3 - - - k=60
"""" k=120
————— k=240
0 5 10 15 20 25
L/r
a Z:Iﬁl ke
12
0.9
g
< 0.6
0.3

b Z:lﬂ ku
B3 CnBL/r#ygikdise
Fig. 3 Diagram of C,,~L/r

TR R B AR (2O D) PR E S
B admeAm C Cog B BUR A R R o IREBRE
T REHS AR AT RY8 0 1 24 C RS 3
A 1 R C DT 7R3 B ARG B L F/E T
KW 4e i 1 R

6= om T 01 &)
A com HIBIEN TT s 0m =00 T 0mgr0s BT 4807,
0,=C.Eeys omg 7 10 FE A M B 775 00 = 0. 5Cog
Eaamghso FREDL ] so0 =0t 0 s o0 HIRIERLTT 5
on= Ca Ex: AT s 6y T IR JE T N J75 60 =0.5 ¢
CyEa Toh. TEH TREALHY B, R AT A TEIR S, I
B CovCang CinCi B 1.

2 NIl B R AR L B B A I AT
o< o] (6)

K 0 UGN 75 Lo ] TFBLEEHI B 7, — AREUE
JEEN 0. 3~0. 6 MPa.

T8 T = PRI e AN [FOK BB &2 T K U fs i
AR T4 0 AR T3 T 45 R BORAS [FE 81 K
Ry B 2R E R, WL 2, 0] RL Ak BRK Y 18 2 e A
B 7 d BZGREAN 90 d B EIARY 60 %0, HisRE MR
JE L. X F i TAE AL B K e fe e i 2 2, meh
ARAVTE Bl — A TF 0~5. 5%. o ZEALTEEIS A (8 X
107 ~12X107°) /%, AT BB S 77 i 25 - ¥ {8
15 °CLIREHE T, S8 /K IRIREE - M EEEHE,
60 °Cem ', BZEE 0. 25 m. £ S¥EK
HRERIE 2. 3.

*2 FEAKEBETKERERARESH

Tab. 2 Experimental parameters of cement stabilized
macadam with different cement content
S )/ﬁ% R;/MPa %Zi’sﬂﬁﬁ? Hﬁﬁg
SEC 7d 284 90d Ffyl0mt AE/107°
K#1 3% 0.30 0.47 0.51 9L. 5 175
Kig2 4%  0.43 0.63 0.66 113.4 198
X#3 5%  0.50 0.79 0.87 122.7 243
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Tab. 3 Humidity stress of cement stabilized macadam with different cement content
<yt E/MPa a:/1078 mgh/% Osmax/ MPa omg/ MPa on/MPa o1g/MPa o/ MPa

1.5 0. 14 0. 05 0. 10 0. 05 0. 34

K1 800 8 4,5 0.14 0.16 0.10 0. 05 0. 45

1.5 0. 20 0.09 0.15 0. 08 0.51

kA 2 1000 10 45 0. 20 0. 26 0.15 0.08 0. 68

1.5 0.29 0.11 0.22 0.11 0.73

k#a 3 1200 12 45 0. 29 0.33 0. 22 0. 11 0. 95
B 07 2R B R B A 20 1) SR e e 0 SR U i 2B ) TR, 2009.

R TA LU B YD WK SR kD
FEJZ R MK BUK » AR EE 2 A w0 B2 AR L B A
AR R SR BINR Y LAV E . B
Ji30) A o TR R REREAT B, R R B R HRTIIT 3R
AR RS AR, FE T 8 B R AR B R 0 3 .

5 &g

SRS W P B S 44 R i T A AL B B A O 2]
RO B ST 1 F R AT T 48 L R A R
b B A R e K S BE SR RE D R RO B R N
IR, IS Z5I8 0T

(D C, BEE k. HIBGIITTHE A ;2 by =0 I, C.=
0, BERFEERAL T B BADIRAS, 3 &y BUTIEINAS
C, & S BRI, R AWLSLT 1. B L, iE MR
ko TE—ERERE_EATREAE C..

(2) Cygd L/r B9 PR%L . B FE X B B3 KT
WA 1 RS TR T 1, BEE A, B3 4
Kk, BRGNS  (BAR AR B B/ F 10 %,

(3) R T HRKIEBE T KR ER AL
TAEALR B AW e i 77 AR I RHI 3 B AL B Be K
WRERAZERIRA A LTI, T BRI
Tt T LA .

S E 30k

C1] BE3C%, BR&edn, bR HRIEERFTHTHFRHE RS
RIS, 8, 2002(12):132.

LU Wenxue, CHEN Chongju, CONG Lin. Analysis of drying
shrinkage procedure of semi-rigid basecoarse
maintenance[ ] ]. Higway, 2002(12):132.

JERSC. ERIEEREREHEEREERMRD]. SREI
KEEZEWCHRBIERRD » 2003, 26(1):127.

GUANG Tongwen.

contraction crack on the semi-rigid base course[]J]. Hefei

during
[21]
Measures for controlling the themo-
University of Technology(Natural Science Edition), 2003, 26

(1):127.
(31 ZE8. PRIEEEE TR SRS D]. Rl i

[4]

[5]

L6]

L7]

L8]

[9]

[10]

[11]

[1z]

CAI Zhi. Cracking mechanism and model of semi-rigid road
[D]. Wuhan; Wuhan University of Technology, 2009.

sk, XER, WRE, S, RN IR R R
HEAHRL]. RNBEIRESEM, 2012, 34(2) 40

SHAN Lai, LIU Daobin, SHEN Weiguo, et al. Investigation on
static mechanics model on the shrinkage cracking of semi-rigid
base course[J]. Wuhan University of Technology, 2012, 34
(2):40.

XUAN D X, MOLENAAR A A A, HOUBEN L J M. Shrinkage
cracking of cement treated demolition waste as a road base[J].
Materials & Structures, 2016, 49(1/2).631.

ZHANG Peng, LI Qingfu, LIU Chenhui.
shrinkage cracking and corresponding cracking prevention

Prediction of

measure of the semi-rigid base layer[J . International Journal
of Pavement Engineering, 2009, 10(5):383.

TS, SR BRI R AR B S e 5 (D], K
M REB T RS, 2007,

ZHANG Peng. Research on anti-cracking performance of semi-
rigid base course in high-grad highway [ D]. Dalian: Dalian
University of Technology,2007.

REW. HARTEEE Mg ERNRED] 1%S
SCER, 1997,19(3).33.

TAN Zhiming. Solutions on elastic foundation with a horizontal
resistance beams[J]. Mechanics in Engineering, 1997, 19
(3):33.

BT . NIRRT RID]. K%E: KEX
2%, 2004.

YANG Wending. Shrinking properties of semi-rigid materials
[D]. Chang’an: Chang’an University,2004.

ERE. KR ERaER RGN RHEID]. KZ:.K
2R, 2001,

JIANG Yingjun. Research on controling of cracks of cement
stabilized macadam base[ D ]. Chang’an: Chang’an University,
2001.

IRl oK iR E e AR A RHIR g R I SE R A 5[ D].
¥ RIBE R, 2008.

SUN Yichun. Research on improving shrinkage performance of
cement  stabilized [ D1
University, 2008.

AR, FREEN, BEHE S, LRIEEE SRS SRR
BrELT]. BB, 2001, 4(4),385.

CONG Lin, GUO Zhongyin, JI Yuxiong, et al. Experimental
study on the performance of semi-rigid base coarse materials
[J]. Journal of Building Materials, 2001, 4(4):385.

gravel Shanghai:  Tongji



