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Propoties of Cement Mortar Under Freezing-Thawing and
Wet-Dry Cycles with Salt Soaking

YE Shan, ZHOU Zhiyun

(School of Environment and Architecture , University of Shanghai for Science and Technology , Shanghai 200093 , China )

Abstract: The propoties of cement mortar mixed with fly ash and slag powder under freezing-
thawing or wet-dry cycles with salt soaking as well as under both of them were studied. The mass
loss ratios, longitudinal relative dynamic elastic modulus, cubic compressive strength and other
properties were tested and the optimal ratio was obtained. The results show that the damage to the
specimens well be more serious with the increasing of the number of freezing-thawing cycles or
wet-dry cycles. The mass loss ratio negatively increases with the increasing of the number of
freezing-thawing cycles or wet-dry cycles, while the cubic compressive strength and longitudinal
relative dynamic elastic modulus decrease. The behaviors of specimens with mineral admixtures
(experimental group) are worse than those without mineral admixtures (control group). The
smaller the experimental group’s ratio of water to cementation material, the closer the data
changing trend of the experimental group and the control group. Under the combined effect of
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freezing-thawing cycles and wet-dry cycles, the damage to specimens is more serious than that

under a single effect,but the changing process is relatively smooth.

Keywords: fly ash; slag; freezing-thawing cycles; wet-dry cycles with salt soaking;

combined action
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Tab.1 Contents of cement composition %
T4y SiO. Al O3 Fe; 03 MgO Ca0O SO3
e 22.02 587 1.02 64.42 2.1
£2 BERASEE
Tab.2 Contents of fly ash composition %
T4y SOs3 SiO. MgO Al O3 Fe; O3
e 1.46 54.88 1.45 321912 4.28
*k3 WEHSEE
Tab.3 Contents of slag composition %
% SO3 Si0, CaO Al O3 Fey 03 MnO TiO:
o 1.8 35.98 37.18 13.46 0.71 1.00 0.56
x4 MERHESE
Tab.4 Contents of steel slag composition %
4y Si0z Fey 03 Al O CaO MgO FeO S P f+ Ca0 MFe
ey 9.84 11.06 0.98 41.98 8.69 14.88 0.042 0.56 5.68 0.58




1

WSS R R R TR IEERME R T B K R RS 21

1.2 KiREVRELLLIZIT

PEBOK P AP H X R4 160 mm X 40 mm X
40 mm. AR #E ¢ GB/T50081—2002 &3 Vi % + J1 2%
PERRIRES )Tl A AR e b i BRUR BE
A IR AC b R T K YR b I i e
LE, oA B R KRS L (W/C) 4324 0. 40, 0. 45
PO ; B3 1 K (FA) 5973 (GS) 4y 5 >R B 1 ¢ 3,
1:1,3: 13X 3A4fl. Kb ¥ s g ah
WEEER BRI 30% s it 15 5 A0 B & kB i
1) 10 % » BRHCEER LI 519 3 % 5 I8k 4B 1 A e B
MR ER 0. 2% P HIF L ANk 5 firs . C01,
CO2 AARBAT WBE R AL Ao IR Hax
HBAT WAB G R AL PR g4

x5 KiRRMRAELLL R S HER

Tab.5 Mixed proportions and groups of cement mortar
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Fig.2 Relation between the mass loss rate and the

number of freezing-thawing cycles
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Fig.3 Relation between the relative dynamic elastic
modulus and the number of freezing-thawing cycles
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Fig.4 Relation between the mass loss rate and

the number of wet-dry cycles
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Fig.5 Relation between the relative dynamic elastic

modulus and the number of wet-dry cycles
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Fig.7 Relation between the mass loss rate and the

number of freezing-thawing and wet-dry cycles
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Fig.8 Relation between the relative dynamic elastic modulus

and the number of freezing-thawing and wet-dry cycles
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Fig.9 Comparison of the relative dynamic elastic

moduli by three different test schemes
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