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Abstract: The influence of mass loss, dynami @ic modulus and mechanical properties of conc r' different

solutions (Water, 3. 5wt% NaCl, Aircrafl fluid) were studied through accelerated cyclic {

f2e-thaw tests.,

whose damage degree to concrete was a& comipared. The relationship between relative dynaQstic modulus and

relative residual compressive strength/fr
equation was also established o
damage to the concrete in 3

in the Aircraft Deicing fluid.

tive residual flexural strength was analyzed. hile. the attenuation

t of relative dynamic elastic modulus. The ws that the freeze-thaw
aCl solution is much worse than in the wa@? ts damage can be restrained

compressive strength, flexural

ith the increase of the freeze-thaw testing t
strength and relative dynamic elastic modulus of concrete decrease. The | % of the compressive strength and
the flexural strength in different solutions ranges in a descendant s@ls from 3. 5wt% NaCl solution to water
and then to Aircraft Deicing fluid. The relative residual strengtx e evaluated by the relative dynamic elastic

modulus due to its good relativity to the relative residual Gn(q) ressive strength and relative residual flexural

strength.
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; Table 1 Physical
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anical properties of cement
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Table 2 Mix proportio |%a erete
fa\

Mix proportion o&ncrete/(kg em?)

Code  mw/mc

w C FA CA
NC 0.48 185 385.42 695. 24 1 134. 34
Notes: NC — Normal concrete; mw/mc— Water cement ratio;

W — Water; C — Cement; FA — Fine aggregate; CA — Coarse

aggregate.
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Notes: a;» b;— Fitting constant values in Formula(16).

4 &

(1) = i T A T 08 05 - i 25
SR H RS 1 B B BE R 07 3. 5wtk
2 R T 5 - 0 05 B 3 ke T Bk @ i
6 15 LA
Y. B
R i, =

5 % FLUHAR B0 0 K T 007 9 HE Lk %6 IR
V5 - RS AT 38 B 050 5 S A = o R A IR o
PPRES
(AD),

ﬁ%%%ﬁ%ﬁg\

RS 5T R B B R W T SR
R X 8y 3P A 1 5 i 3 1
o PG, AT LI Ao 0 e AR X
Rl TR BE L S R RE

WA, ARG B
SR A R T Al TR

S EZ 0k

1] Be#ee, 2R3, X, 5. dal 0 R 5 + vk ak

WHLALLT]. HE A RE R, 2012, 15(2): 173-178.
HONG ] X, MIAO C W, LIU J P, et al. Degradation law o
mechanical properties of concrete subjected to freeze-thaw
cycles[J]. Journal of Building Materials, 2012, 15(2); 173-
178 (in Chinese).

(2] WK, @k, BAMHA, % HAEHERTRELZE
AREPFAERFSELT]. A R4, 2013, 16(1) . 17-32.
CAODF, FU L H, YANG Z W, et al. Study on constitu-
tive relations of compressed concrete subjected to action of
freezing thawing cycles[J]. Journal of Building Materials.,
2013, 16(1): 17-32 (in Chinese).

(3] MueT, AW, MFE, 5. R4 R0 VRl 08 18 AT TR %

&

[4]

[5]

®®

. 3. 5wt% NaCl > 7k > K #L & 7K %‘@

o
L6]

(7]

TR S ML ST ], R 224 2010, 31(2):
111-116.

ZHENG X N, D B, SUN Y, et al. Study of deterioration
mechanism of concrete in multi-aggressive and freezing thaw
environment[ ] ]. Journal of Building Structures, 2010, 31
(2): 111-116 (in Chinese).

JANSSEN D J, SNYDER M B. Mass loss experience with
ASTM C666; W@ without deicing salt[ C]// Proceed-
ings né nal Workshop in the Resistance of Con-

¢/Due to Freezing in the Presence of Deicing

VAR
(&

\oride solution concentration on deicer salt scaling deterio-

OHAND J., PIGEON M, BAGER D, et al. Influence of

ration of concrete[J]. ACI Materials Journal, 1999, 96(4) .
429-435. @

R K, IME, =T, & LEVR R SUE T %gﬁﬁé‘iiﬁi
FH 25 i B0 O vk I?ﬁ{f@%ﬁﬁﬁ?ﬁ@fﬁﬁ[]l it R
22 4R . 2008, 36(S1): 128-135. @

YU H F, SUN W, ZHANG Gt al. Service life predic-

tion method of concrete sed to freezing-thawing cycles

amage development equation and

and/or chemical atta
degradation mode[ ] I\ Fournal of the Chinese Ceramic Socie-
(o]

ty, 2008, 36

128-135 (in Chinese).
FIRRE . A& 7K R TR B -+ 7 ML 37 38 T bR vk VR AR M T R
MR M AU AT R KA, 2009,

. YU H F. Research on freezing-thawing durability of

O%oncrctc subjected to airfield pavement deicer[ D]. Nanjing:

[8]

L9]

Nanjing University of Aeronautics and Astronautics, 2009
(in Chinese).

BRakME, 2= K7, ARIBEM. S5, BR vk XL 3% i 8 8 + 4t
HAERR AT, IREE+. 2015, 304(2); 150-154.

CHENJ C, LI Y X, ZHU X Y, et al. Effects of deicing
agent on freezing resistance of air field pavement concrete[ J .
Concrete, 2015, 304(2): 150-154 (in Chinese).

HOETE, PakvE. ORENERIG £ R R AL G 1E TR BE L 25 0 A
PERFFE[D]. 1% . V% d AR R4, 2010.

XIAO Q H, NIU D T. Concrete structure durability in freez-
ing-thawing circumstance based on multi-factor effects[ D],
Xi” an: Xi’ an University of Architecture & Technology.,

2010 (in Chinese).



* 470 -

EEMHER

[10] ®Emish, REW, BRIER, 5. FRALEI IR EE - 2 Ak
EWL]. HA %S TSR, 2005, 24(S1): 5048-5053.
QIN L K, SONG Y P, CHEN H R, et al. Influence of freez-
ing and thawing cycle on mechanical properties of concrete
[J]. Chinese Journal of Rock Mechanics and Engineering,
2005, 24(S1): 5048-5053 (in Chinese).

[11] &R, Bas. 8, % WalE SR8 - ) % ki =
WOAEL)]. B HE A, 2008, 29(1): 117-138. @
ZOU C Y., ZHAO J, LIANG F, et al. Degradation of
mechanical properties of concrete caused by freef@o
action[J]. Journal of Building Structures, 2008, 29 7- [15]
138 (in Chinese).

[12] &HIE, S RIS T A R BE £ 45 1
[D]. dext: spET KR, 2012.
AN X Z, YI C. Experimental study 61y furability of recycled
concrete structure exposed @ded environment [ D .
Beijing: China Universilﬁ@n ing and Technology, 2012
(in Chinese). @9

[13] e A R RS, TG 63—2006 1R % + $ A HIKbr i

[S]. dbat.

Ministry

S

W\ N0
ﬂ%xﬁrﬂmﬁm, 2006
anstruction of the People’s Republic of China.

[14]

[16]

[17]

JGJ] 63—2006 Standard of water for concrete[ S]. Beijing:
China Architecture & Building Press, 2006 (in Chinese).
rhAe N RS [ 5 B B A S A SR GB/T50082—
2009 8 58 VB BE 4 4001 me A 4 g R 0 T AR vELS . b
Ao R AT Tl S A, 2000.

General Administration of Quality Supervision, Inspection
and Quarantine of the People’s Republic of China. GB/
T50082—2009 Standard for text methods of long-term
performance and durability of ordinary concrete[ S]. Beijing:
China Architecture & Building Press, 2009 (in Chinese).
TANG L, NILSSON L O. Chloride binding capacity and
binding isotherms of OPC pastes and mortars[ J]. Cement and

Concrete Research, 1993, 23(2): 247-253.
VERBECK C J, KLIEGER P. Studies of salt scaling of concrete

[J]. Highway Rese oard Bulletin, 1957, 150. 1-13.
WO, RBE L BRI M Puk (D], M




