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Mechanical Properties and Frost Resistance of Cement-stabilized

Clastic Rock Material with Time-varying Paste Viscosity
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Abstract ; The aim of this study is to investigate the performance of cement-stabilized clastic rock material used for
road in high and cold mountainous region. Self-developed slurry with time-varying viscosity (SJP) was selected as
the cementitious material for the cement-stabilized clastic rock material. Unconfined compression test and cyclic
freezing-thawing test were performed to examine the mechanical properties of the SJP-stabilized material, and SEM
scanning for the frost resistance. Results demonstrate that the SJP-stabilized material has faster early strength growth
and higher later strength than ordinary material. SJP reduces the mass loss rate of material after cyclic freezing and
thawing, and improves the frost resistance coefficient. With the aid of SJP, the combination between C—S—H and
fibrous hydration products strengthens, hence enhancing the bonding force and making the aggregates bond more
closely, effectively decelerating the accumulation of damage of water-stable materials under freezing-thawing condi-

tions and improving the durability of road base.
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Table 1 Particle distributions
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Table 3 Comparison of strength between SJP and

ordinary cement stabilizing material
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Fig.1 Curves of compressive strength of SJP and ordinary

cement stabilizing material at different ages

e 3 ME L n] LI KA ARG JC O R
0 5 58 T U ST o 2 B A (7 i) SR EE R IR
PRJEII(T d J5) 5 BE I R A 5, 2 FOKAR AT RE
TR 3 d TG FRT s 58 B2 24 m] DLk 1 B8 19
Jifs T35 (5~ 6 MPa) 23K

SIP KFEATRE 3 d AYPTI  HE LE % 5d K AR AR
SRS 7% 24,28 d WIS L 13% ity . 5k
IKASHA R L, SIP KRS A A H A iy 400 o 2 3 I
PR S 5 PR A T K AR R R R R A X R
P SIP SRRAELT 4 2 S BRI AR TR 7= A R 1Y
LRI TR AT, KA = P TR A L2804 , 58
BT K PERURLZ 18], JE I B ™ 4 7K Y 0RL % 1
WS T R T OSIP ORI AR ), 59,
P B RHE A I B H B 20/ NURL R 45 159 S5 %
M R T SIP KRR R F 3995 B2 5[] A ek 415 2
BB I #F C-S—-H(Ca=Si0,-H,0) B/ ™ i
W%, C-S-H S 4ERK YRRt AE WA S & i K )¢
KA b ARS8 J8C, DT i S0 5 8
3.2 RERKAR

IKFEAP BT n AR BRIR R 5 1aURE e 1 28 1
W, (%) A5 (1) I

14 N 100 % 1
= X
n M (4 o ( )

0

P My SRR ATIARE ) B s M, O n TR
PR e iR A B

VREBARER AT F R RS A A ok A 284k, 32
L 2 RO s S IR L KR vl P e 3 v
WG B2 AN Ui g Ao Lo /) 5 ik
TE SRR T 25 th BLA /N 224, AL 1Y
AR R A B S SEBRIKE R
NGB RER VR 0 o B TR TR B R T
L, IV RS S, A BT RN . R
(PR o e UL 21383 KA A AR s AR
W12, STP IR AS A R aRE 2 T 3% vt A X 8D
HxE1,2,3,4,5,10, 15,20 YRR AR BRS04 5T 45
FRARPATI IR AR 4 P,

x4 THREMKE
Table 4 Average mass loss rate

A [ AR R R BT kR P 3 B Bk R/ %
2 3 4 s 10 15 20

EEES

il
=
KRR 0.68 1.26 1.51 1.96 2.25 3.45 4.62 5.56

SJP
KRR 0.59 1.01 1.16 1.45 1.81 2.85 3.68 4.55

I 4 RTAT, Bl VR AR 3G, 734 5T R 4
R IIEHR 5 RRLIE PR AT, 35 38 K2 b R TE
2,3,4,5 KRG 0 BT LR S 38 LR Rl 1 U 43
MK 85.3%,122. 1%, 188. 2%, 230. 9% ; Tfii SIP 7K
Tkt B4 38 K 71.2%, 96. 6% , 145. 8% , 206. 8%,
SE RN 30 KRS HERT I R A 2 B o i 4 2k
R 5 IRTRRME IR 5 , FLRT i 2k ey S 4k
PERGA 15 RERRE PRI I S 4t A B 2 A5 52
TKVEKFSMA B BT i 40 2K 58y 4. 62% , SIP FKFa b ek ot
RN 3.68%, MK FKE ,SIP /KM
MRS BT APERE S AT
3.3 FREmMERESHARY

IKEGRA LR Rl A 24 5 A B BTk &2 4K BDR #]
A (2) 5.

RDC

BDR =
RC

s RDC O Ol e A O BRHT R 58 2 5 RC
RURAFERIK 24 h 5 TGO FRPL 3%

) T 2 il i O DG I BIR 470 s i 8 1 3 K 0l
R0 353975 22 T7 TR SR S A8 m HOF- S 48, 4k T
R (2) THE AR VR Rl A PR B8R IR DT R 3R
B, VRS BT s 55 B R0 R Rl R RO SR A SR R S
PR o

50 LUk 2 AN 1ET 2 () Btz e MAIEL 2(a) AT LA
A B VRERE IR U 4N, 2 Rl RS A BT
5L R AZ S A —E

x 100% . (2)



114 i

#E BEHTARRRTHES MR IUE SRR R 155

x5 FRENAEBRERIUFRE
Table 5 Compressive strength and frost resistance

coefficient after different cycles of freezing and thawing
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Fig.2 Curves of strength attenuation and

frost resistance coefficient
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and SJP stone
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